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��� /,0,7$7,21 2) 7+( 678'<����������������������������������������������������������������������������������� ��

��� 5(&200(1'$7,216 25 68**(67,21 )25 )8785( 5(6($5&+��������������� ��

��� 29(5$// &21&/86,21 2) 7+( 678'<������������������������������������������������������������� ��

5()(5(1&(6���������������������������������������������������������������������������������������������������������������������������

$33(1',; $� 48(67,211$,5( '5$)7���������������������������������������������������������������������������

$33(1',; %� *$177 &+$57������������������������������������������������������������������������������������������ ���
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L

/LVW RI 7DEOHV

7DEOH �� �� .UHMFLH DQG 0RUJDQ ��������������������������������������������������������������������������������������������

7DEOH �� �� 2ULJLQ RI 4XHVWLRQQDLUH����������������������������������������������������������������������������������������� ��

7DEOH �� �� 6FDOH RI &URQEDFK¶V $OSKD������������������������������������������������������������������������������������ ��

7DEOH �� �� 6XPPDU\ RI 5HOLDELOLW\ $QDO\VLV IRU 3LORW 7HVW�������������������������������������������������������

7DEOH �� �� *HQGHU����������������������������������������������������������������������������������������������������������������������

7DEOH �� �� $JH���������������������������������������������������������������������������������������������������������������������������

7DEOH �� �� 5DFH��������������������������������������������������������������������������������������������������������������������������

7DEOH �� �� /HYHO RI HGXFDWLRQ����������������������������������������������������������������������������������������������������

7DEOH �� �� 8QLYHUVLW\�����������������������������������������������������������������������������������������������������������������

7DEOH �� �� (�ZDOOHW XVDJH IUHTXHQF\��������������������������������������������������������������������������������������� ��

7DEOH �� �� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI OHYHO RI DFFHSWDQFH������������������������������������������� ��

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI SHUFHLYHG HDVH RI XVH����������������������������������������

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI SHUFHLYHG XVHIXOQHVV�����������������������������������������

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI VRFLDO LQIOXHQFH�������������������������������������������������

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI JRYHUQPHQW LQLWLDWLYH����������������������������������������

7DEOH �� ��� 5HOLDELOLW\ 7HVW�������������������������������������������������������������������������������������������������������

7DEOH �� ��� 1RUPDOLW\ $QDO\VLV���������������������������������������������������������������������������������������������� ��

7DEOH �� ��� 5HVXOWV RI 3HDUVRQ &RUUHODWLRQ $QDO\VLV����������������������������������������������������������������

7DEOH �� ��� 0/5 0RGHO 6XPPDU\�������������������������������������������������������������������������������������������

7DEOH �� ��� $129$ WDEOH������������������������������������������������������������������������������������������������������ ��

7DEOH �� ��� 0/5 &RUUHODWLRQ &RHIILFLHQW 5HVXOW����������������������������������������������������������������������

7DEOH �� �� )DFWRU $QDO\VLV DQG &URQEDFK $OSKD�������������������������������������������������������������������� ��

7DEOH �� �� 1RUPDOLW\ $QDO\VLV������������������������������������������������������������������������������������������������ ��

7DEOH �� �� 5HVXOWV RI 3HDUVRQ &RUUHODWLRQ $QDO\VLV������������������������������������������������������������������

7DEOH �� �� 0/5 &RUUHODWLRQ &RHIILFLHQW 5HVXOW������������������������������������������������������������������������

7DEOH �� �� +\SRWKHVLV VXPPDU\������������������������������������������������������������������������������������������������
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LL

/LVW RI )LJXUHV

)LJXUH �� �� 7KH FRQFHSWXDO IUDPHZRUN RQ WKH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ
IDFWRUV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\
VWXGHQWV LQ 0DOD\VLD DGDSWHG IURP 0DUYHOOR HW DO� ������ DQG :DVLXO HW DO� ��������������������� ��

)LJXUH �� �� *HQGHU���������������������������������������������������������������������������������������������������������������������

)LJXUH �� �� $JH��������������������������������������������������������������������������������������������������������������������������

)LJXUH �� �� 5DFH���������������������������������������������������������������������������������������������������������������������� ��

)LJXUH �� �� /HYHO RI HGXFDWLRQ������������������������������������������������������������������������������������������������ ��

)LJXUH �� �� 8QLYHUVLW\������������������������������������������������������������������������������������������������������������� ��

)LJXUH �� �� (�ZDOOHW XVDJH IUHTXHQF\����������������������������������������������������������������������������������������
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/LVW RI )RUPXODV
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LY

/LVW RI $EEUHYLDWLRQV

7$0 � 7HFKQRORJ\ $FFHSWDQFH 0RGHO

87$87 � 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\

3(28 � 3HUFHLYHG HDVH�RI�XVH

38 � 3HUFHLYHG XVHIXOQHVV

6, � 6RFLDO ,QIOXHQFH

*, � *RYHUQPHQW ,QLWLDWLYH

/2$ � /HYHO RI DFFHSWDQFH

[A� � &KL�VTXDUH WDEOH YDOXH

HA� � 0DUJLQ RI HUURU

1 � 3RSXODWLRQ VL]H

6 � 6DPSOH VL]H

6366 � 6WDWLVWLFDO 3DFNDJH IRU WKH 6RFLDO 6FLHQFH

/LVW RI 6\PEROV

Į � $OSKD
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Y

$EVWUDN

.DMLDQ LQL EHUWXMXDQ XQWXN PHQJNDML NHPXQJNLQDQ KXEXQJDQ DQWDUD IDNWRU SHQJJXQDDQ H�

GRPSHW GHQJDQ WDKDS SHQHULPDDQ (�'RPSHW VHEDJDL PHGLXP SHPED\DUDQ GDODP NDODQJDQ

SHODMDU XQLYHUVLWL DZDP GL 0DOD\VLD� 'DWD \DQJ GLJXQDNDQ GDODP SHQ\HOLGLNDQ LQL GLSHUROHK

PHODOXL NDHGDK NXDQWLWDWLI GL PDQD ��� VHW VRDO VHOLGLN WHODK GLHGDUNDQ� 0HQJJXQDNDQ DODW

6366 \DQJ PHQJDQGXQJL 8MLDQ .HEROHKSHUFD\DDQ� $QDOLVLV 'HVNULSWLI� $QDOLVLV 3HNDOL

.RUHODVL 3HDUVRQ GDQ $QDOLVLV 5HJUHVL /LQHDU %HUJDQGD� DQDOLVLV GDWD WHODK GLMDODQNDQ� 7DKDS

SHQHULPDDQ H�GRPSHW VHEDJDL PHGLXP SHPED\DUDQ GDODP NDODQJDQ SHODMDU XQLYHUVLWL DZDP

GL 0DOD\VLD DGDODK WLQJJL� .HPXGDKDQ SHQJJXQDDQ GDQ SHUVHSVL NHJXQDDQ PHPSXQ\DL

KXEXQJDQ SRVLWLI \DQJ NXDW PDQDNDOD SHQJDUXK VRVLDO GDQ LQLVLDWLI NHUDMDDQ PHPSXQ\DL

KXEXQJDQ SRVLWLI \DQJ UHQGDK GHQJDQ WDKDS SHQHULPDDQ H�GRPSHW� 'DSDWDQ NDMLDQ

PHQXQMXNNDQ EDKDZD SHUVHSVL NHPXGDKDQ SHQJJXQDDQ� SHUVHSVL NHJXQDDQ GDQ SHQJDUXK

VRVLDO PHUXSDNDQ IDNWRU VLJQLILNDQ \DQJ PHPSHQJDUXKL DWDX PHUDPDONDQ KXEXQJDQ DQWDUD

IDNWRU SHQJJXQDDQ GDQ WDKDS SHQHULPDDQ H�GRPSHW VHEDJDL PHGLXP SHPED\DUDQ GDODP

NDODQJDQ SHODMDU XQLYHUVLWL DZDP GL 0DOD\VLD� ,PSOLNDVLQ\D KHQGDNODK GLODNVDQDNDQ NH DUDK

SHQDPEDKEDLNDQ \DQJ OHELK EDLN ROHK SHQ\HGLD SHUNKLGPDWDQ H�GRPSHW� XVDKDZDQ� LQVWLWXVL

NHZDQJDQ GDQ NHUDMDDQ VHEDJDL JDULV SDQGXDQ GDQ UXMXNDQ XQWXN PHQGDSDWNDQ SHPDKDPDQ

\DQJ OHELK EDLN WHQWDQJ NHSHUOXDQ SHQJJXQD GDQ IDNWRU�IDNWRU \DQJ PHPSHQJDUXKL

SHQHULPDDQ H�GRPSHW VHEDJDL PHGLXP SHPED\DUDQ GL NDODQJDQ SHODMDU XQLYHUVLWL DZDP GL

0DOD\VLD�
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YL

$EVWUDFW

7KLV VWXG\ DLPV WR H[DPLQH WKH SRVVLEOH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV

DQG (�:DOOHW OHYHO RI DFFHSWDQFH DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD� 7KH GDWD XVHG LQ WKLV UHVHDUFK ZHUH JDLQHG E\ WKH TXDQWLWDWLYH PHWKRG ZKHUHE\ ���

VHWV RI TXHVWLRQQDLUHV ZHUH GLVWULEXWHG� 8VLQJ 6366 WRROV FRQWDLQLQJ 5HOLDELOLW\ 7HVW�

'HVFULSWLYH $QDO\VLV� 3HDUVRQ &RUUHODWLRQ &RHIILFLHQW $QDO\VLV DQG 0XOWLSOH /LQHDU

5HJUHVVLRQ $QDO\VLV� GDWD DQDO\VLV ZDV FDUULHG RXW� 7KH OHYHO RI DFFHSWDQFH H�ZDOOHW DV D

PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD LV KLJK� 3HUFHLYHG HDVH RI

XVH DQG SHUFHLYHG XVHIXOQHVV KDYH VWURQJ SRVLWLYH UHODWLRQVKLS ZKHUHDV VRFLDO LQIOXHQFH DQG

JRYHUQPHQW LQLWLDWLYH KDYH ORZ SRVLWLYH UHODWLRQVKLS ZLWK H�ZDOOHW OHYHO RI DFFHSWDQFH� 7KH

ILQGLQJ LQGLFDWHV WKDW SHUFHLYHG HDVH RI XVH� SHUFHLYHG XVHIXOQHVV DQG VRFLDO LQIOXHQFH ZHUH

WKH VLJQLILFDQW IDFWRUV WKDW LQIOXHQFH RU SUHGLFW WKH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV

DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD� 7KH LPSOLFDWLRQ VKDOO EH LPSOHPHQWHG WRZDUG EHWWHU LPSURYHPHQW E\ H�ZDOOHW

VHUYLFH SURYLGHU� HQWUHSUHQHXUV� ILQDQFLDO LQVWLWXWLRQV DQG JRYHUQPHQW DV D JXLGHOLQH DQG

UHIHUHQFH WR JDLQ D EHWWHU XQGHUVWDQGLQJ RI FRQVXPHU QHHGV DQG IDFWRUV LQIOXHQFLQJ WKH

DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF XQLYHUVLW\ VWXGHQWV�
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&+$37(5 �

,1752'8&7,21

��� %$&.*5281' 2) 7+( 678'<

7RGD\� WHFKQRORJ\ PDNHV RXU OLYHV HDVLHU� 7KLV LPSURYHV WKH PHWKRGV RI

FRPPXQLFDWLRQ� FKDQJHV WKH RFFXUUHQFH RI PRELOLW\ DQG KDV D KXJH LPSDFW LQ QXUWXULQJ RXU

OLYHV LQ WKLV HPHUJLQJ ZRUOG� $GYDQFHV LQ ILQDQFLDO V\VWHPV EDVHG RQ SD\PHQW PHWKRGV DQG

WKH XVH RI V\VWHPV KDYH PDGH SHRSOH YHU\ LQWHUHVWHG LQ WKH ODWHVW WHFKQRORJ\ DQG WKH\ SUHIHU

WR XVH LW EHFDXVH DOO WKH LQIRUPDWLRQ ZLWKLQ UHDFK FDQ EH REWDLQHG LQ D IDVW ZD\�

0RQH\ LV D PDMRU FRPSRQHQW RI KXPDQ FLYLOL]DWLRQ� ,W HYROYHG IURP D FRPPRGLW\ XVHG

IRU WUDGLQJ JRRGV �&KXD� ������ 6LQFH WKH ����V� FXVWRPHUV KDYH DFFHSWHG SODVWLF PRQH\ DV D

SD\PHQW RSWLRQ� $VLGH IURP WKDW� WKH XVDJH RI SODVWLF PRQH\� VXFK DV FUHGLW FDUGV DQG GHELW

FDUGV� PRGLILHG WKHLU EHKDYLRXU LQ GDLO\ WUDQVDFWLRQV WKURXJKRXW WKH PRGHUQLVDWLRQ SHULRG� (�

SD\PHQW LV D GLJLWDO FXUUHQF\ WKDW HQDEOHV SHRSOH WR FDUU\ RXW YDULRXV WUDQVDFWLRQV ZLWKRXW WKH

QHHG IRU SK\VLFDO FXUUHQF\� ,W ZDV ODXQFKHG LQ WKH ����V� ,Q ����� WKH ILUVW FRPSDQ\ WR

LQWURGXFH WKH XVH RI H�ZDOOHWV JOREDOO\ ZDV *RRJOH �.DO\DQL� ������ $FFRUGLQJ WR )HUUHLUD 	

3HUU\ ������� PRQH\ IRUPV KDYH EHHQ FRQYHUWHG WR GLJLWDO PRQH\ QRZDGD\V�

7KHUH DUH YDULRXV DGYDQWDJHV DQG GLVDGYDQWDJHV WR XVLQJ DQ H�ZDOOHW� $Q H�ZDOOHW LV

NQRZQ DV D GLJLWDO ZDOOHW� ,W LV XVHG WR VWRUH ILQDQFLDO DQG SHUVRQDO LQIRUPDWLRQ DV DQ RQOLQH

SD\PHQW V\VWHP� ,Q DGGLWLRQ� VPDUWSKRQHV KDYH PDGH LW SRVVLEOH IRU FXVWRPHUV WR PDNH

RQOLQH SXUFKDVHV ZLWKRXW KDYLQJ WR WUDYHO WR D SK\VLFDO VWRUH E\ VHQGLQJ PRQH\ WR YHQGRUV

WKURXJK D VPDUWSKRQH DSSOLFDWLRQ �&KXD� ������ (�ZDOOHW LV QRW RQO\ XVHG WR PDNH SD\PHQWV�

LQVWHDG LW FDQ DOVR DFFHSW PRQH\ LQIORZV IURP RWKHU SDUWLHV� :LWK WKLV� ERWK SDUWLHV PXVW KDYH

DQG UHJLVWHU RQ WKH VDPH EDQNLQJ V\VWHP� )RU PRUH GHWDLO� H�ZDOOHWV DUH LQWHQGHG WR UHSODFH
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SK\VLFDO ZDOOHWV� (OHFWURQLF ZDOOHWV RU H�ZDOOHWV DUH VRIWZDUH FRPSRQHQWV WKDW XVHUV FDQ

GRZQORDG WR WKHLU GHYLFHV ZKHUH XVHUV FDQ VWRUH FUHGLW FDUG QXPEHUV DQG RWKHU SHUVRQDO

LQIRUPDWLRQ� 'XH WR WKH LQFUHDVLQJ SRSXODULW\ RI VPDUWSKRQHV� DQ H�ZDOOHW LV H[SHFWHG WR

EHFRPH DQ HIIHFWLYH LQVWUXPHQW IRU SURFHVVLQJ WUDQVDFWLRQV HIILFLHQWO\ EHFDXVH WKURXJK WKLV

WUDQVDFWLRQ LW LV PRUH WUDQVSDUHQW DQG HIILFLHQW� ,Q 0DOD\VLD� WKHUH DUH DV PDQ\ DV �� QRQ �

ILQDQFLDO LQVWLWXWLRQV WKDW KDYH REWDLQHG D OLFHQVH WR RSHUDWH WR UXQ D SD\PHQW VROXWLRQ XVLQJ D

PRELOH DSSOLFDWLRQ�

7KXV� EX\HUV GR QRW KDYH WR HQWHU LQIRUPDWLRQ IRU HYHU\ RQOLQH SXUFKDVH WKH\ PDNH� ,W

LV D ZD\ WR DYRLG WKH SUREOHP RI ILOOLQJ LQ LQIRUPDWLRQ DERXW UHSHDWHG SXUFKDVHV DQG

HOLPLQDWHV WKH QHHG WR VWRUH LQIRUPDWLRQ RQ WKH PHUFKDQW
V RU VHOOHU
V VHUYHU DV LV WKH FDVH ZLWK

FUHGLW FDUG SD\PHQWV� )RU H[DPSOH� FRPSDQLHV WKDW RIIHU H�ZDOOHW IDFLOLWLHV DUH 9LVD�

0DVWHU&DUG� $2/ DQG 0LFURVRIW� (DFK W\SH RI H�ZDOOHW IDFLOLW\ KDV D IHZ GLIIHUHQFHV EXW WKH

SURFHVV RI XVLQJ LW LV VLPSOH DQG PRUH RU OHVV WKH VDPH� 7KH ZD\ WR DFFHVV WKH H�ZDOOHW LV YHU\

VLPSOH� ZKLFK FDQ EH GRQH YLD FUHGLW FDUG� GHELW FDUG RU $70 FDUG DQG UHJLVWHU LW RQ WKH

ZHEVLWH LQYROYHG� $OO SHUVRQDO LQIRUPDWLRQ ZLOO EH UHFRUGHG LQ WKH XVHU
V SHUVRQDO GDWD EDQN�

:KHQ ZLVKLQJ WR PDNH D SD\PHQW RU PDNH DQ RQOLQH SXUFKDVH� DOO SHUVRQDO LQIRUPDWLRQ ZLOO

EH DXWRPDWLFDOO\ ILOOHG LQWR WKH SD\PHQW IRUP ZLWK MXVW RQH FOLFN� 7KHQ MXVW QHHG WR FRQILUP

WKH SXUFKDVH DQG HQWHU WKH VHFXULW\ SLQ QXPEHU� 7KHUH DUH VHYHUDO H�ZDOOHW DSSOLFDWLRQV VXFK

DV 7RXFK µQ *R H�:DOOHW� *UDE3D\� %RRVW� 0$(� %LJ3D\� $OL 3D\� 3D\3DO� 6KRSHH3D\ DQG

RWKHUV� 7KLV DSSOLFDWLRQ FDQ EH DV H�ZDOOHW WR GR WUDQVDFWLRQ LQ GDLO\ OLYH�

2QH RI WKH UHDVRQV DQ H�ZDOOHW LV EHWWHU WKDQ D SK\VLFDO ZDOOHW LV WKDW LW FDQ UHGXFH WKH

DPRXQW RI PRQH\ WKDW QHHGV WR EH FDUULHG DQ\ZKHUH� ,Q WKLV FDVH� H�ZDOOHW XVHUV FDQ UHO\ RQ

DQG XVH WKH PRQH\ PDGH LQ WKH V\VWHP� $OVR� WKHUH LV QR QHHG IRU ORQJ TXHXHV WR ZLWKGUDZ

PRQH\ DW $70V� 'XH WR WKH DJH RI WKH FDVKOHVV VRFLHW\� H�ZDOOHW XVHUV GR QRW KDYH WR KROG D

ORW RI FXUUHQF\� +HQFH� WUDQVDFWLRQV EHFRPH IDVWHU� WKHUH LV QR QHHG WR ZDLW IRU WKH UHPDLQLQJ
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PRQH\ DQG FDQ NHHS UHFRUGV RI H[SHQVHV� WKHUH LV QR QHHG WR NHHS HYHU\ UHFHLSW� 7KLV LV

EHFDXVH� WKH H�ZDOOHW V\VWHP WKDW KDV UHFRUGHG DOO WUDQVDFWLRQV DQG DOO SXUFKDVLQJ DFWLYLWLHV

XVHG� 7KH H�ZDOOHW KDV VKRZQ LWV UHOHYDQFH DQG FRQYHQLHQFH GXULQJ WKLV GLIILFXOW WLPH� ,W LV

ZHOO�SRVLWLRQHG WR EHFRPH DQ LQWHJUDO SDUW RI WKH SD\PHQW V\VWHP LQ 0DOD\VLD�

��� 67$7(0(17 2) 7+( 352%/(0

(�ZDOOHW EHLQJ WKH PRVW XVHG E\ WKH FRPPXQLW\ RQ RSWLRQV IRU EXVLQHVV LQIUDVWUXFWXUH

IRU ORFDO EXVLQHVVHV DQG HQWUHSUHQHXUV LV JUHDW DV LW SURYLGHV D VLPSOH VROXWLRQ IRU EXVLQHVV

WUDQVDFWLRQV� /DWHO\� PRVW FXVWRPHUV KDYH DJUHHG WKDW DQ H�ZDOOHW VHUYHV DV D UHSODFHPHQW IRU

D SK\VLFDO ZDOOHW LQ GLJLWDO IRUPDW DQG LW VWRUHV GLJLWDO YDULDEOHV VXFK DV SHUVRQDO SD\PHQW

PHWKRG GHWDLOV IRU HDVH RI WUDQVDFWLRQ XVLQJ SDVVZRUGV� IDFH LPDJH DQG 45 FRGH �.ULVKQD�

������ 0RVW UHFHQWO\� QHZ QRUPDWLYH SUDFWLFHV LQWURGXFHG E\ WKH 0DOD\VLDQ 0LQLVWU\ RI

+HDOWK KDYH LQIOXHQFHG FRQWDFWOHVV SD\PHQWV DPRQJ 0DOD\VLDQ EHFDXVH UHJXODU SD\PHQWV

PHWKRG DUH RQH RI WKH URXWHV RI WUDQVPLVVLRQ RI YLUXV ZKHQ 6$56�&R9�� GURSOHWV ODQG RQ

REMHFWV ORFDWHG QHDU DQ LQIHFWHG LQGLYLGXDO DQG DUH WKHQ WRXFKHG E\ DQRWKHU LQGLYLGXDO �$PEHU

$�� ������ 0RUHRYHU� WKH RQVODXJKW RI WKH UHFHQW YRODWLOH VLWXDWLRQ ZKLFK LV WKH &RYLG��

HSLGHPLF KDV DWWUDFWHG WKH LQWHUHVW RI WKH SXEOLF WR HQJDJH LQ RQOLQH RU GLJLWDO DSSOLFDWLRQV LQ

WKHLU GDLO\ OLIH�

1J .RQJ %RRQ� WKH 9LVD FRXQWU\ PDQDJHU IRU 0DOD\VLD VWDWHG WKDW FLWL]HQV DUH NHHQ WR

XVH H�:DOOHW DV D UHSODFHPHQW WR FUHGLW� GHELW FDUGV DQG FDVK �1RRUGLQ� ������ 7KLV SURRI

IURP 0RELOH $WWLWXGHV 6WXG\ ZKLFK ZDV FRQGXFWHG E\ <RX*RY WKDW ZDV SXEOLVKHG LQ ����

VWDWHG WKDW �� RI WKH ��� UHVSRQGHQWV ZLOOLQJ WR DGRSW WKHVH� :KHUHDV ��� VWDWHG WKDW WKH\

ZHUH DZDUH RI FRQWDFW�OHVV SD\PHQWV DQG RQO\ ��� XVH LW �1RRUGLQ� ������ 7KLV VKRZV WKDW

WKH OHYHO RI DFFHSWDQFH LV VWLOO QRW IXOO\ DFFHSWHG EHFDXVH LW GRHV QRW DFKLHYH ���� ZKR KDG
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XVHG WKHP� )XUWKHUPRUH� &DURXVHOO 0< FRQGXFWHG D VXUYH\ LQ ���� LQ ZKLFK UHYHDOHG WKDW

����� ZDV LQFUHDVHG WR ����� RI H�ZDOOHW UHVSRQGHQWV RXW RI ��� UHVSRQGHQWV UHSRUWHG XVLQJ

H�ZDOOHWV DV WKH SULPDU\ SD\PHQW PHWKRG �0LOR� ������ ,Q DGGLWLRQ� WKH LQWHQWLRQ RI H�ZDOOHWV

XVDJH DPRQJ 0DOD\VLDQV ZHUH LQIOXHQFHG E\ *RYHUQPHQW LQLWLDWLYHV RQ H�ZDOOHWV GXULQJ WKH

SDQGHPLF �+HQG\� ������ /DVW \HDU� 3ULPH 0LQLVWHU 0XK\LGGLQ <DVVLQ ODXQFKHG D 1DWLRQDO

(FRQRPLF 5HFRYHU\ 3ODQ ZKLFK LV 3HODQ -DQD 6HPXOD (NRQRPL 1HJDUD �3(1-$1$� ZRUWK

50�� ELOOLRQ LQ HQVXULQJ WKH VXUYLYDO RI WKH SHRSOH DQG WKH FRXQWU\
V HFRQRP\ LV SUHVHUYHG�

,W KDV VXFFHHGHG LQ UHGXFLQJ WKH FDVK IORZ EXUGHQ RI DURXQG �� PLOOLRQ SHRSOH� 7KLV LQLWLDWLYH

IURP WKH JRYHUQPHQW KDV EHHQ DQQRXQFHG E\ SURYLGLQJ DQ DOORFDWLRQ RI 50��� PLOOLRQ WR

HQFRXUDJH FRQVXPSWLRQ RI GLJLWDO ZDOOHW �5RKPDQ� ������ ,Q -XO\ ����� 0DOD\VLDQV UHFHLYHG

50�� H�3(1-$1$ FUHGLW WKURXJK H�ZDOOHW DSSOLFDWLRQV VXFK DV 7RXFK 
Q *R H�:DOOHW� %RRVW

DQG *UDE3D\ �<HRK� ������ /DWHVW� VWDUWHG � -XQH ����� \RXWKV DQG VWXGHQWV RI ,QVWLWXWLRQV RI

+LJKHU /HDUQLQJ KDYH EHHQ JLYHQ H�ZDOOHW FUHGLW DVVLVWDQFH RI 50��� WKURXJK H%HOLD

SURJUDPPH WR FXOWLYDWH FDVKOHVV WUDQVDFWLRQV �$QLV� ������ 7KHVH LQLWLDWLYHV ZHUH ORRN

IRUZDUG WR UHVWRULQJ RXU FRXQWU\ HFRQRP\ EHFDXVH LW VDYHG PRUH WKDQ ��� PLOOLRQ MREV DQG

PRUH ������� FRPSDQLHV KDYH EHHQ KHOSHG �$GLOOD� ������

0DOD\VLDQV HYLGHQFHG E\ VWXGLHV IURP WKH 0DVWHUFDUG ,PSDFW 6WXG\ LQ ����� 0DOD\VLD

UDQNV ILUVW LQ H�ZDOOHW XVDJH E\ ��� DKHDG RI WKH 3KLOLSSLQHV� 7KDLODQG DQG 6LQJDSRUH VLQFH

&RYLG�� FRQWDJLRXV DQG DIIHFWV WKH OLYLQJ HQYLURQPHQW RI WKH SHRSOH �7HFN� ������ 7KH

SRSXODULW\ RI H�ZDOOHWV DPRQJ WKH 0DOD\VLDQ SRSXODWLRQ KDV SURYLGHG JUHDW SRWHQWLDO IRU WKH

H�SD\PHQW PDUNHW XQWLO %DQN 1HJDUD LVVXHG RYHU �� H�ZDOOHW OLFHQVHV WR EDQNV DQG QRQ�EDQN

ILQDQFH FRPSDQLHV �/LQ 	 7D\� ������ 7KXV� LW LV LPSRUWDQW WR VWXG\ WKH IDFWRUV WKDW LQIOXHQFH

WKH XVDJH RI H�ZDOOHW LV WKH EHVW IDFWRU LQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D SD\PHQW

PHGLXP DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 0RUHRYHU� SUHYLRXV VWXG\ VXJJHVWV

IXUWKHULQJ D IXWXUH VWXG\ WR FRQVLGHU LQFRPH DQG HGXFDWLRQDO EDFNJURXQG DV PRGHUDWRU
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YDULDEOHV EHFDXVH WKHVH JURXSV DUH PRUH RSHQ WR DFFHSWLQJ )LQWHFK RU LQQRYDWLRQ �+HQG\�

������ 3XEOLF XQLYHUVLWLHV DUH XVHG DV RXU SRSXODWLRQ EHFDXVH WKH XQLYHUVLWLHV WDUJHWHG WR

FUHDWH FDVKOHVV HQYLURQPHQW DPRQJ LWV VWXGHQWV �1RUXOKXGD HW DO� ������ 7KHUHIRUH� ZH ZDQW

WR SXUVXH WKLV VWXG\ E\ IRFXVLQJ RQ VWXGHQWV� OHYHO RI HGXFDWLRQ�

7R KHOS ILOO WKLV UHVHDUFK JDS� WKH VWXG\ ZLOO H[DPLQH WKH IDFWRUV LQIOXHQFLQJ H�ZDOOHW

FRQVXPSWLRQ IDFWRUV DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 6SHFLILFDOO\� WKH VWXG\

GLUHFWO\ DGGUHVVHV WKH UHODWLRQVKLS EHWZHHQ NQRZOHGJH ZLWK FXUUHQW VLWXDWLRQV LQYROYHV ZLWK

WKHVH SDQGHPLF &RYLG�� DPRQJ H�ZDOOHW FRQVXPHUV LQ 0DOD\VLD� 7KH VWXG\ DULVHV GXH WR WKH

WUHPHQGRXV QHHG WRZDUGV DFFHVVLEOH UHIHUHQFH IRU YDULRXV IDFWRU DIIHFWLQJ H�ZDOOHW

FRQVXPSWLRQ VR WKDW LW FDQ EH XVHG E\ IXWXUH VWXG\� 7KLV PDNHV LW LGHDO IRU WKH LQYHVWLJDWLRQ RI

PRUH FRPSOH[ UHDO�OLIH UHVHDUFK TXHVWLRQV �&KHUQ� ������

$OWKRXJK SUHYLRXV VWXGLHV KDYH XQFRYHUHG LPSRUWDQW GHWHUPLQDQWV RI H�ZDOOHW

FRQVXPSWLRQ DPRQJ VRFLHW\ LQ 0DOD\VLD� \HW LW KDV EHHQ DEVHQW DQG KDV QRW EHHQ IXOO\

H[SORUHG SDUWLFXODUO\ LQ PHDVXULQJ WKH OHYHO RI DFFHSWDQFH DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

WR XVH H�ZDOOHW DV D PHGLXP RI SD\PHQW� &XVWRPHUV
 SHUFHLYHG IDFWRUV RI H�ZDOOHW

FRQVXPSWLRQ DPRQJ VWXGHQWV PD\ DSSHDU WR KDYH D SRVLWLYH DQG VLJQLILFDQW UHODWLRQVKLS ZLWK

WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD� 7KH SHUFHLYHG HDVH�RI�XVH� SHUFHLYHG XVHIXOQHVV� VRFLDO LQIOXHQFH DQG

JRYHUQPHQW LQLWLDWLYH IURP FRQVXPSWLRQ IDFWRUV PD\ OHDG WR WKH DWWLWXGLQDO UHVSRQVH ZKLFK LV

WKH OHYHO RI DFFHSWDQFH H�ZDOOHW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV DV D PHGLXP RI SD\PHQW LQ

0DOD\VLD�

7KLV VWXG\ LV WR VXJJHVW D VWXG\ RQ WKH FRQVXPSWLRQ IDFWRUV XVLQJ H�ZDOOHW DQG WKH OHYHO

RI DFFHSWDQFH H�:DOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD� ,Q FKDSWHU �� VRPH GLVFXVVLRQ RI WKH JHQHUDO VXUYH\ WKDW ZLOO GHWHUPLQH ZKDW LV H�
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ZDOOHW� DERXW WKH IDFWRUV WKDW FDXVH XVHUV WR SUHIHU WR XVH H�ZDOOHWV� DQG WKH OHYHO RI DFFHSWDQFH

RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 7KHQ� WKH

UHVHDUFK RYHUYLHZ ZLOO EH FRQWLQXHG E\ SUREOHP VWDWHPHQW� UHVHDUFK REMHFWLYHV� UHVHDUFK

TXHVWLRQV� VLJQLILFDQFH RI WKH VWXG\ DQG ODVWO\ LV DERXW WKH UHVHDUFK JDS�

��� 5(6($5&+ 48(67,216

7KH UHVHDUFK TXHVWLRQV KDYH EHHQ GHYHORSHG IRU WKH SXUSRVH RI DFKLHYLQJ WKH REMHFWLYH RI

VWXG\�

54 �� :KDW LV WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD"

54 �� ,V WKHUH UHODWLRQVKLS H[LVW EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

HDVH RI XVH RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD"

54 �� ,V WKHUH FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH� SHUFHLYHG XVHIXOQHVV�

VRFLDO LQIOXHQFH DQG JRYHUQPHQW LQLWLDWLYH LQIOXHQFH WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D

PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

��� 5(6($5&+ 2%-(&7,9(6

7KH VWXG\ DLPV WR H[DPLQH WKH SRVVLEOH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV

DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD� 0RUH VSHFLILFDOO\� WKLV VWXG\ ZLOO DWWHPSW WR�

FY
P 

FK
P



)$&8/7< (175(35(1(856+,3 $1' %86,1(66

�

52�� 7R VWXG\ WKH OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

52�� 7R H[DPLQH WKH UHODWLRQVKLS RI FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH�

SHUFHLYHG XVHIXOQHVV� VRFLDO LQIOXHQFH DQG JRYHUQPHQW LQLWLDWLYH RQ WKH OHYHO RI DFFHSWDQFH RI

H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

52�� 7R H[DPLQH WKH LQIOXHQFH RI FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH�

SHUFHLYHG XVHIXOQHVV� VRFLDO LQIOXHQFH DQG JRYHUQPHQW LQLWLDWLYH RQ WKH OHYHO RI DFFHSWDQFH RI

H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

��� 6&23( 2) 7+( 678'<

7KH VFRSH RI WKH VWXG\ IRU WKLV SURMHFW LV VHW WR KHOS WKH UHVHDUFKHU WR VROYH WKH SUREOHP

VWDWHG LQ WKH SUHYLRXV VWDWHPHQW RU PRUH SUHFLVHO\ LQ WKH SUREOHP VWDWHPHQW VHFWLRQ WKURXJK

WKH RSLQLRQ RI XVHUV IURP DPRQJ WKH VWXGHQWV�

7KH VFRSH RI WKLV VWXG\ LV VHW WR FRYHU DOO SXEOLF XQLYHUVLWLHV WKURXJKRXW 0DOD\VLD� 7KLV

LV EHFDXVH WKH VWXG\ FRQGXFWHG LV UHODWHG WR WKH OHYHO RI DFFHSWDQFH RI H ZDOOHW DSSOLFDWLRQV DV

D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV� 7KHUHIRUH� WR HQVXUH D JRRG OHYHO RI

FRQILGHQFH OHYHO� WKH VDPSOH ZLOO EH WDNHQ FRPSUHKHQVLYHO\ DPRQJ VWXGHQWV IURP �� SXEOLF

XQLYHUVLWLHV LQ 0DOD\VLD� ,Q RWKHU ZRUGV� D FRPSUHKHQVLYH VDPSOLQJ ZLOO FHUWDLQO\ KHOS

UHVHDUFKHUV WR REWDLQ D EHWWHU OHYHO RI DFFXUDF\ RI UHVHDUFK UHVXOWV� HVSHFLDOO\ LQ UHODWLRQ WR

XVHUV
 RSLQLRQV DERXW WKH H�ZDOOHW DSSOLFDWLRQ DPRQJ VWXGHQWV�

,Q DGGLWLRQ� WKH UHVHDUFKHUV DOVR IRXQG WKDW WKHUH ZHUH JDSV WKDW H[LVWHG LQ SUHYLRXV

UHVHDUFK UHODWHG WR WKH VFRSH RI WKH VWXG\� %DVHG RQ WKH VWXG\ RI +HQG\ HW DO� ������� WKH\

FY
P 

FK
P



)$&8/7< (175(35(1(856+,3 $1' %86,1(66

�

UHFRPPHQG WKDW RWKHU UHVHDUFKHUV WR H[SDQGLQJ WKH VFRSH RI WKH SRSXODWLRQ� HVSHFLDOO\ LQ WKH

ILHOG RI HGXFDWLRQ OHYHO RI HGXFDWLRQ� 7KHUHIRUH� ZH DV UHVHDUFKHUV IRU UHODWHG WRSLFV

FRQGXFWHG WKLV VWXG\ E\ H[SDQGLQJ WKH VFRSH RI WKH VWXG\ E\ VHWWLQJ WKH RYHUDOO VFRSH RI WKH

VWXG\ IRU HDFK OHYHO RI HGXFDWLRQ IRU DOO SXEOLF XQLYHUVLWLHV WKURXJKRXW 0DOD\VLD�

+RZHYHU� WKH VFRSH RI WKLV VWXG\ VWLOO KDV OLPLWDWLRQV WR HQDEOH WKH UHVXOWV RI WKLV VWXG\

WR EH XVHG DV D FRPSUHKHQVLYH UHIHUHQFH RQ IHHGEDFN RQ WKH XVH DQG DFFHSWDQFH RI H�ZDOOHWV

DPRQJ WKH FRPPXQLW\ LQ 0DOD\VLD� 7KLV OLPLWDWLRQ RFFXUV EHFDXVH WKLV VWXG\ RQO\ WDNHV

UHVSRQGHQWV IURP DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV� 7KLV VLWXDWLRQ ZLOO FDXVH WKH UHVXOWV RI

WKLV VWXG\ FDQQRW EH UHOHDVHG LQ JHQHUDO RU FDQQRW EH FRQFOXGHG FRPSUHKHQVLYHO\ DERXW WKH

OHYHO RI SXEOLF DFFHSWDQFH RI H�ZDOOHWV� HVSHFLDOO\ WKH FRPPXQLW\ WKDW LV QRW IURP WKH VWXGHQW

JURXS� $OWKRXJK WKH VHOHFWLRQ RI UHVSRQGHQWV ZDV PDGH WR ILOO WKH JDS WKDW H[LVWHG LQ WKH

SUHYLRXV UHVHDUFK� EXW LW VWLOO KDV D ERUGHU EHFDXVH WKH FRQFOXVLRQV PDGH DUH RQO\ EDVHG RQ WKH

RSLQLRQV JLYHQ E\ WKH VWXGHQWV�

7KHUHIRUH� LW FDQ EH FRQFOXGHG WKDW WKH VFRSH RI WKLV VWXG\ ZLOO RQO\ SURGXFH WKH UHVXOWV

RI WKH VWXG\ UHFHLYHG IURP VWXGHQWV� %XW WKH UHVXOWV RI WKH VWXG\ IURP WKH VFRSH RI WKLV VWXG\

FDQ VWLOO EH XVHG DV D UHIHUHQFH IRU RWKHU UHVHDUFKHUV LQ WKH IXWXUH�

��� 6,*1,),&$17 2) 7+( 678'<

7KLV UHVHDUFK ZLOO KHOS WR H[WUDFW OHVVRQV RI WKH UHVHDUFK LVVXHV ZKLFK KDYH WKH

SRWHQWLDO WR DIIHFW WKH PRELOH ZDOOHW VHUYLFH SURYLGHUV� ,W LV DQWLFLSDWHG WKDW FRQVXPSWLRQ

IDFWRUV KDYH D SRVLWLYH DQG VLJQLILFDQW UHODWLRQVKLS ZLWK OHYHO RI DFFHSWDQFH RI XVLQJ H�ZDOOHW

DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 7KH SXUSRVH RI WKLV

VWXG\ ZDV WR GHWHUPLQH DQ HYDOXDWLRQ RI H�ZDOOHW FRQVXPSWLRQ IDFWRUV ZKLFK IXQFWLRQV WR
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MXGJH WKH OHYHO RI DFFHSWDQFH DQG WKHUHIRUH WKH VHUYLFHV WKXV DQDO\VLQJ WKH UHVXOWV DQG XWLOL]H

WKHP WR JHW DQ LQ GHSWK DQG KROLVWLF XQGHUVWDQGLQJ WKH DFFHSWDQFH RI WKH H�ZDOOHW DSSOLFDWLRQ

LQ 0DOD\VLD� ,W ZLOO EULQJ EHQHILW WR WKH SXEOLF DV WKH\ ZLOO JDLQ FOHDU LQVLJKW RQ KRZ WR EH

HQFRXUDJLQJ WKHPVHOYHV WR XVH H�ZDOOHW HVSHFLDOO\ LQ WKHVH &RYLG�� RXWEUHDN FRQGLWLRQ

DFFRUGLQJ WR FXVWRPHU¶V QHHG DQG VWDQGDUG RSHUDWLQJ SURFHGXUHV �623�� ,GHDOO\� PRELOH

ZDOOHW VHUYLFH SURYLGHUV FDQ EH RI DVVLVWDQFH WR LQFUHDVH WKH OHYHO RI DFFHSWDQFH DPRQJ

VRFLHW\ E\ XSJUDGLQJ WKHLU DSSOLFDWLRQ DQG VHUYLFHV ZLWK SURYLGHV DQ HDV\ �WR �XVH ZD\ WR

IXUWKHU HQKDQFH WKH FRQVXPSWLRQ IDFWRU H�ZDOOHW LQ OLQH ZLWK WKH HYROYLQJ WHFKQRORJLFDO

DGYDQFHV WRGD\� 7KXV� WKLV VWXG\ FDQ LQFUHDVH DZDUHQHVV DERXW WKH LPSRUWDQFH RI H�ZDOOHWV WR

VRFLHW\� HVSHFLDOO\ DPRQJ VWXGHQWV� 7KLV LV EHFDXVH ��� RI KLJKO\ DFWLYH VPDUWSKRQH XVHUV

DUH WKH 0LOOHQQLDO JHQHUDWLRQ RU < ����������� DQG JHQHUDWLRQ = ����������� ZKLFK

LQIOXHQFHG WKH GHYHORSPHQW RI GLJLWDO ZDOOHW WHFKQRORJ\ WRGD\ �5DKLP� ������ 7KHUH LV QR

GRXEW WKDW WKH &RYLG��� SDQGHPLF KDV QRW VXEVLGHG DQG VRFLHW\ LV HQFRXUDJHG WR XVH FDVKOHVV

WUDQVDFWLRQV LQ GDLO\ FRQVXPSWLRQ� 7KLV VWXG\ FDQ KHOS FKDQJH WKH QHJDWLYH YLHZ RI GLJLWDO

ZDOOHWV XVDJH�

7KLV VWXG\ KDV VRPH LPSOLFDWLRQV LQ WHUPV RI EHQHILWV WR VRFLHW\� 7KLV UHVHDUFK FDQ EH

XVHG E\ WKH PRELOH ZDOOHW VHUYLFH SURYLGHUV VXFK DV 7RXFK DQG *R� *UDE 3D\ DQG 6KRSSH

ZDOOHW WR XQGHUVWDQG WKH LPSDFW RI WKHLU GLJLWDO DSSOLFDWLRQ SURJUDP DZDUHQHVV WRZDUGV WKH

FRPPXQLW\� 7KH RXWFRPH RI VWXG\ ZLOO KHOS WKH PRELOH ZDOOHW VHUYLFH SURYLGHUV WR LGHQWLI\

ZKDW DUH WKH IDFWRUV WKDW FDXVH VWXGHQWV WR XVH WKH GLJLWDO ZDOOHW RQ FRQGXFWLQJ GLJLWDO

DSSOLFDWLRQV DERXW FDVKOHVV WUDQVDFWLRQ VHUYLFHV DV WKH VWXG\ ZLOO FROOHFW GDWD DERXW WKH

FXVWRPHU¶V OHYHO RI DFFHSWDQFH WRZDUGV H�ZDOOHW DSSOLFDWLRQV� %\ GRLQJ WKLV� WKH PRELOH ZDOOHW

VHUYLFH SURYLGHUV DEOH WR LPSURYH WKHLU DSSOLFDWLRQ DQG VHUYLFHV OLNH ZRUN WRJHWKHU ZLWK

*RYHUQPHQW WR LQFUHDVH WKH QXPEHU RI *RYHUQPHQW¶V LQLWLDWLYHV VXFK DV LQFUHDVH WKH DPRXQW

RI H�3(1-$1$ WR %��� H%HOLD 3(0(5.$6$$1� 6SHFLDO 50��� H�:DOOHW DVVLVWDQFH IRU
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\RXWKV DQG VWXGHQWV RI ,QVWLWXWLRQV RI +LJKHU /HDUQLQJ DQG XSJUDGH WKHLU DSSOLFDWLRQ WR PDWFK

FXVWRPHU ZDQWV DQG QHHGV DQG QRW PHUHO\ ZDLWLQJ IRU FXVWRPHUV WR FRPSODLQWV PRUH DERXW

WKHLU VHUYLFHV�

$SDUW IURP ILQGLQJ RXW ZKDW DUH WKH PDLQ IDFWRUV WKDW LQIOXHQFH 0DOD\VLDQV WR XVH

GLJLWDO ZDOOHWV� WKLV VWXG\ FDQ DOVR KHOS WKH JRYHUQPHQW WR NQRZ ZKDW WKH IDFWRUV DUH WKDW

SHRSOH DUH ZDQWLQJ WR XVH PRELOH ZDOOHWV DQG UHILQH WKH H�7XQDL 5DN\DW V\VWHP DQG VRIWZDUH

WR IXUWKHU ERRVW WKH FDVKOHVV VRFLHW\ ODQGVFDSH� 0RUHRYHU� VWXGLHV RQ PDQ\ IDFWRUV WKDW FDQ

LQIOXHQFH WKH OHYHO RI VWXGHQW FRQVXPSWLRQ FDQ KHOS WKH JRYHUQPHQW WR LPSURYH WKH H�

3(1-$1$ V\VWHP ZKLOH IRVWHULQJ SUDFWLFHV DFFRUGLQJ WR VWDQGDUG RSHUDWLQJ SURFHGXUHV �623�

DPRQJ VWXGHQWV� 7KHVH ILQGLQJV ZLOO SURYLGH QHZ NQRZOHGJH RQ KRZ WR XVH WKH LGHQWLILHG

IDFWRUV WR LQFUHDVH WKH OHYHO RI DFFHSWDQFH RI WKH XVH RI H�ZDOOHWV DV D SD\PHQW PHGLXP

DPRQJ FRQVXPHUV LQ 0DOD\VLD� 7KLV LV EHFDXVH H�ZDOOHWV FDQ UHGXFH WKH GHEW UDWH FRPSDUHG WR

XVLQJ D FUHGLW FDUG� 7KH OLWHUDWXUH UHYLHZ DOVR VKRZV WKDW WKHUH LV D GLJLWDO ZDOOHW WKDW FDQ EH

XVHG RYHUVHDV VXFK DV %LJ3DO WR IDFLOLWDWH IRUHLJQ FXUUHQF\ SD\PHQWV �7DQ� ������ 1H[W�

DPRQJ WKH LQWHUHVWLQJ IDFWRUV DERXW H�ZDOOHW LV WKDW XVHUV ZLOO FKRRVH WR LQVWDOO DSSOLFDWLRQV

WKDW SURYLGH WKH PRVW SURPRWLRQV� FDVKEDFN DQG YRXFKHU FRGHV�

��� '(),1,7,21 2) 7(506

)RU D EHWWHU XQGHUVWDQGLQJ RI WKLV VWXG\� WKH IROORZLQJ WHUPV DUH GHILQHG LQ WKH FRQWH[W RI WKLV

UHVHDUFK�

(�ZDOOHW
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0RELOH ZDOOHW UHIHUUHG DV D GLJLWDO FRQWDLQHU DFFHVVHG E\ D PRELOH GHYLFH RU VPDUWSKRQH WKDW

NHHSV ZDOOHW DSSOLFDWLRQV� SURRI RI SD\PHQW� OR\DOW\ FDUGV DQG FRXSRQV WR IRUP SUR[LPLW\ DQG

UHPRWH PRELOH SD\PHQWV �6XVDQ� ������

$FFHSWDQFH

+RZHYHU� DQ DFFHSWDQFH� DFFHSWDELOLW\ DQG DGRSWLRQ DUH WKH REMHFWLYH RI WKH HYDOXDWLRQ� WKH

HYDOXDWLRQ RI WKH WHFKQLFDO IXQFWLRQLQJ RI WKH V\VWHP DQG WKH LGHQWLILFDWLRQ RI WKH LPSDFW RQ

GULYHU EHKDYLRXU �.DWWHOHU� ������

3HUFHLYHG HDVH�RI�XVH

)UHHGRP IURP WKH KDVVOH DQG VWUXJJOH UHTXLUHG ZKHQ GHDOLQJ ZLWK H�SD\PHQW VHUYLFHV �6XQQ\

	 *HRUJH� ������

3HUFHLYHG XVHIXOQHVV

7KH H[WHQW WR ZKLFK D FXVWRPHU IHHOV WKDW E\ XVLQJ WKH VHUYLFHV SURYLGHG E\ H�SD\PHQW

VHUYLFHV� LW ZLOO JLYH EHQHILWV WR WKHP �:HL� ������

6RFLDO LQIOXHQFH

7KH H[WHQW WR ZKLFK FRQVXPHUV IHHO IDPLO\ DQG IULHQGV DUH LPSRUWDQW SHRSOH LQ WKHLU OLYHV VR

WKDW LW FDQ LQIOXHQFH WKHP WR XVH WHFKQRORJ\ �0DUYHOOR� ������

*RYHUQPHQW LQLWLDWLYH

,QFHQWLYHV WKDW ZHUH ODXQFKHG WR DVVLVW� SURPRWH DQG VWLPXODWH WKH FRXQWU\
V JURZWK WR VXUYLYH

IURP WKH SDQGHPLF �$]L]XO� ������
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��� 25*$1,=$7,21 2) 7+( 352326$/

&KDSWHU � ZLOO VWDUW ZLWK WKH EDFNJURXQG RI WKH VWXG\ WR JLYH DQ RYHUYLHZ RI RXU WRSLF�

7KH SUREOHP RI VWDWHPHQW LV WKH VHFRQG VHFWLRQ RI WKLV FKDSWHU� ,W MXVWLILHG ZK\ WKLV VWXG\

QHHGV WR EH XQGHUWDNHQ DQG GHDOV ZLWK WKH PHDVXUHPHQW RI WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW

WKDW KDV QRW EHHQ IXOO\ H[SORUHG� 1H[W LV UHVHDUFK TXHVWLRQV� 7KHUH DUH WKUHH UHVHDUFK

TXHVWLRQV DV VKRZQ LQ VHFWLRQ WKUHH WKDW QHHG WR EH VWXGLHG WR ILOO WKH JDS� 6HFWLRQ IRXU

LOOXVWUDWHV WKH UHVHDUFK REMHFWLYHV� 7KHUH DUH WKUHH REMHFWLYHV LQ WKLV VWXG\� 1H[W� VHFWLRQ ILYH

ZLOO H[SODLQ WKH VFRSH RI VWXG\� ,W GHVFULEHV KRZ IDU WKH UHVHDUFK DUHD LV VXUYH\ ZLWKLQ WKH

ZRUN DQG VSHFLILHV WKH SDUDPHWHUV ZLWKLQ WKH VWXG\ DUH RSHUDWLQJ� :KHUHDV VHFWLRQ VL[

H[SODLQHG WKH VLJQLILFDQW RI VWXG\ ZLWK GHVFULSWLRQV RI ZK\ WKH UHVHDUFK LV LPSRUWDQW IRU VRFLDO�

SXEOLF� PRELOH ZDOOHW VHUYLFH SURYLGHUV DQG JRYHUQPHQW� 8VXDOO\� VLJQLILFDQFH RI WKH VWXG\

ZKLOH WKH VXEVHTXHQW VHFWLRQ LOOXVWUDWHV WKH OLPLWDWLRQV RI WKH VWXG\� 7KHUHIRUH� WKHUH LV D QHHG

WR GR WKLV VWXG\ WR VKRZ WKDW WKHUH LV D UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD HVSHFLDOO\ GXH WR WKH &RYLG�� SDQGHPLF� 7KH GHILQLWLRQ RI WHUPV RI WKH YDULDEOHV LQ

WKH VHYHQWK VHFWLRQ RI WKLV FKDSWHU LV WR GHILQH WKH NH\ WHUPV XVHG LQ WKH UHVHDUFK� 7KH

GHILQLWLRQV DUH TXRWHG IURP SUHYLRXV UHVHDUFK� /DVW VHFWLRQ LQ WKLV FKDSWHU LV WKH RUJDQL]DWLRQ

RI WKH SURSRVDO H[SODLQHG E\ RUJDQL]LQJ ZKDW KDG EHHQ GLVFXVVHG LQ HDFK VHFWLRQ LQ &KDSWHU ��

� DQG ��

1H[W� &KDSWHU � ZLOO SURFHHG ZLWK WKH OLWHUDWXUH UHYLHZ� ,W ZLOO VWDUW ZLWK DQ LQWURGXFWLRQ

WR H[SODLQ WKH RYHUYLHZ RI WKLV FKDSWHU� 5HVHDUFKHUV FRQWLQXH ZLWK WKH XQGHUSLQQLQJ WKHRU\ LQ

VHFWLRQ WZR WR ILQG WKH WKHRULHV UHODWHG LQ WKLV VWXG\ DQG H[SODLQ KRZ LW ZLOO LQIOXHQFH DQG

UHODWH ZLWK RXU UHVHDUFK RQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV WKDW LQIOXHQFHG WKH OHYHO RI

DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV� 1H[W LV
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PDNLQJ D OLWHUDWXUH IURP SUHYLRXV VWXGLHV WR JDWKHU PRUH LQIRUPDWLRQ DQG GDWD WKDW FDQ EH

XVHG LQ WKLV VWXG\� )ROORZLQJ ZLWK WKH IRXU K\SRWKHVLV VWDWHPHQWV JHQHUDWHG LQ VHFWLRQ IRXU�

7KHVH VWDWHPHQWV DUH H[SHFWDWLRQV RU SUHGLFWLRQV WKDW ZLOO EH WHVWHG LQ WKLV VWXG\� 1H[W LV WKH

FRQFHSWXDO IUDPHZRUN� &RQFHSWXDO PRGHO EDVHG RQ OLWHUDWXUH UHYLHZ� 7KH PRGHO FDQ LOOXVWUDWH

WKH UHODWLRQVKLS JUDSKLFDOO\ EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV DQG WKH OHYHO RI DFFHSWDQFH

RI H�ZDOOHW DV D PHGLXP RI SD\PHQW� /DVW VHFWLRQ LV D VXPPDU\ ZKLFK VXPPDUL]HV ZKDW KDG

EHHQ GLVFXVVHG LQ &KDSWHU ��

&KDSWHU � LV DERXW UHVHDUFK PHWKRGV� ,W VWDUWV ZLWK DQ LQWURGXFWLRQ WR WKLV FKDSWHU�

6HFRQG VHFWLRQ LV UHVHDUFK GHVLJQ ZKLFK H[SODLQV WKH UHVHDUFK GHVLJQ FKRVHQ IRU WKH UHVHDUFK�

7KLUG VHFWLRQ LV GDWD FROOHFWLRQ PHWKRGV WR FKRRVH ZKLFK PHWKRGV DUH VXLWDEOH LQ WKLV VWXG\�

6HFWLRQ IRXU LV DERXW WKH VWXG\ SRSXODWLRQ ZKLFK GHVFULEHV WKH UHVSRQGHQWV ZKR ZLOO WDNH SDUW

LQ WKLV VWXG\� 1H[W LV VDPSOH VL]H LQ VHFWLRQ ILYH LQ ZKLFK VWDWHV WKH VL]H RI WKH JURXS WR EH

VXUYH\HG� :KHUHDV VHFWLRQ VL[ ZLOO GHFLGH ZKLFK VDPSOLQJ WHFKQLTXH ZLOO EH XVHG WR VHOHFW WKH

VXEMHFWV IURP WKH SRSXODWLRQ� 6HFWLRQ VHYHQ LV UHVHDUFK LQVWUXPHQW GHYHORSPHQW DERXW ZKDW

WRRO WR EH XVHG WR FROOHFW RU PHDVXUH DQG DQDO\VH WKH GDWD UHODWHG WR RXU UHVHDUFK LQWHUHVWV�

)ROORZLQJ ZLWK VHFWLRQ HLJKW LV PHDVXUHPHQW RI WKH YDULDEOHV LV DERXW ZKDW LQVWUXPHQW ZLOO EH

XVHG WR PHDVXUH WKH YDULDEOHV LQ WKLV VWXG\� 1LQWK VHFWLRQ LV SURFHGXUH IRU GDWD DQDO\VLV

H[SODLQV WKH WHFKQLTXHV WR DQDO\VH GDWD REWDLQHG� /DVW VHFWLRQ LV D VXPPDU\ ZKLFK

VXPPDUL]HV ZKDW KDG EHHQ GRQH LQ WKLV FKDSWHU�
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��� ,1752'8&7,21

7KH DQDO\VLV RI DOO YDULDEOHV ZLOO EHJLQ &KDSWHU � � OLWHUDWXUH UHYLHZ� 3DVW VWXGLHV DQG D

VWXG\ RI DSSOLFDEOH WKHRUHWLFDO PRGHOV ZLOO DOVR EH DGGUHVVHG� 7KLV FKDSWHU JLYHV D VXPPDU\

RI SULRU UHVHDUFK RQ (�ZDOOHW DFFHSWDQFH DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LV 0DOD\VLD� 7KH ILUVW VHFWLRQ ZLOO H[SODLQ WKH WZR WKHRULHV XVHG LQ FRPPXQLFDWLRQ

WHFKQRORJ\ �(�ZDOOHW�� 7KHQ� VHFRQG VHFWLRQ GLVFXVVHV OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP

RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV DQG PRVW LPSRUWDQWO\ LV ZKDW IDFWRUV XVLQJ H�

ZDOOHW RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� 1H[W� VHFWLRQ WKUHH WKH VXJJHVWHG WKHRUHWLFDO VWUXFWXUH DQG K\SRWKHVHV

ZLOO EH WHVWHG� 7KH FKDSWHU HQGV ZLWK D VXPPDU\ RI WKH UHVHDUFK JDSV IRXQG GXULQJ WKH

OLWHUDWXUH UHYLHZ� VXJJHVWHG UHVHDUFK PRGHO� DQG UHVHDUFK SURSRVDOV�

��� 81'(53,11,1* 7+(25<

����� 7HFKQRORJ\ $FFHSWDQFH 0RGHO �7$0�

,Q ����� WKH 7KHRU\ RI 5HDVRQHG $FWLRQ �7R5$�� FUHDWHG E\ WZR UHVHDUFKHUV )LVEHLQ

DQG $M]HQ ������� DQDO\VHG WKH FDXVHV RI LQGLYLGXDO EHKDYLRXU� 7KH SUR[LPDO FDXVH RI D

EHKDYLRXU ZDV LGHQWLILHG DV EHKDYLRXUDO LQWHQWLRQ LQ WKLV SDUDGLJP� $WWLWXGHV DQG VXEMHFWLYH

QRUPV GHWHUPLQH DQ\ LQWHQWLRQ WR HQJDJH LQ D FHUWDLQ EHKDYLRXU� 7KH ZRUN RI )LVKEHLQ DQG

$M]HQ ������ LV SURPLQHQW� ZLWK DSSOLFDWLRQV QRW MXVW LQ VRFLDO SV\FKRORJ\ EXW DOVR LQ
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FRPPXQLFDWLRQ DQG FRQVXPHU EHKDYLRXU� 6R� WKH 7HFKQRORJ\ $FFHSWDQFH 0RGHO �7$0��

ZKLFK LV EDVHG RQ WKH 7R5$� ZDV SXEOLVKHG E\ )UHG 'DYLV LQ ����� 7$0 LV D ZHOO�NQRZQ

DFDGHPLF UHVHDUFK H[WHQVLRQ WKDW DQDO\VHV WKH DGRSWLRQ DQG XVH RI QHZ WHFKQRORJ\

DGYDQFHPHQWV �$\GLQ 	 %X]QDU� ������ 7$0 LV D XVHIXO WRRO IRU DQDO\VLQJ WHFKQRORJLFDO

DGRSWLRQ� 7KLV PRGHO KDV EHHQ XVHG LQ VHYHUDO SULRU H[SHULPHQWV WR SURYLGH DFFXUDWH

RXWFRPHV� 7KH 7$0
V DLP LV WR RIIHU D YLVXDO UHSUHVHQWDWLRQ RI WKH LPSDFW RI H[WHUQDO VWLPXOL

RQ LQWHUQDO SHUFHSWLRQV� EHKDYLRUV� DQG LQWHQWLRQV� ,W JDYH D IDLU H[SODQDWLRQ RI KRZ

WHFKQRORJ\ FDQ EH XVHG �+X HW DO�� ������

7KLV PRGHO E\ 'DYLV LQ ���� KDV EHHQ XVHG E\ QXPHURXV UHVHDUFKHUV WR SUHGLFW WKH

DFFHSWDQFH RI WKH XVHUV WRZDUGV WKH XVH RI WHFKQRORJ\ DSSOLFDWLRQV LQ ,QIRUPDWLRQ 6\VWHP �,6�

UHVHDUFK �1DVLUXGGLQ HW DO�� ������ 7$0 WKHRU\ LV DQ LQIRUPDWLRQ V\VWHP WKHRU\ WKDW H[SODLQV

KRZ SHRSOH FRPH WR HPEUDFH DQG HPSOR\ QHZ WHFKQRORJLHV� 6SHFLILFDOO\� 7$0 LV D WKHRU\ RI

LQIRUPDWLRQ V\VWHPV WKDW GHVFULEHV KRZ FRQVXPHUV FRPH WR HPEUDFH DQG XVH WHFKQRORJ\�

7KLV PRGHO LV WKH VWDQGDUG WKHRUHWLFDO LQ VWXG\LQJ WKH XVH RI QHZ WHFKQRORJLHV E\ FRQVXPHUV�

7KH WKHRU\ RI XVHU EHKDYLRXU LV HTXLSSHG ZLWK WKH H[SODQDWLRQ JLYHQ E\ WKH 7$0 WKHRU\�

7$0 GHVFULEHV WKH IDFWRUV WKDW LQIOXHQFH DFFHSWDQFH XVH RI WHFKQRORJ\ SURGXFWV �.XVWRQR�

1DQJJDOD� 	 0DV¶XG� ������ $FFRUGLQJ WR 1DVLUXGGLQ HW DO� ������� DWWLWXGH LV D PHGLDWRU

EHWZHHQ WKH FRQVWUXFWV RI EHOLHI DQG WKH LQWHQWLRQ WR XVH�

����� 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �87$87�

$FFRUGLQJ WR 9HQNDWHVK HW DO� ������� 87$87 LV SDUW WHFKQRORJ\ DFFHSWDQFH PRGHO WKDW

ZDV FUHDWHG E\ FRPELQLQJ HLJKW PRGHOV LQWR D QHZ PRGHO� 7KRVH PRGHOV DUH FRPELQDWLRQV RI

7KHRU\ RI 5HDVRQHG $FWLRQ �75$�� 7KHRU\ RI 3ODQQHG %HKDYLRXU �73%�� 7HFKQRORJ\

$FFHSWDQFH 0RGHO �7$0�� 0RWLYDWLRQDO 0RGHO �00�� &RPELQHG 73% DQG 7$0 �&�73%�
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7$0�� 0RGHO RI 3& 8WLOLVDWLRQ �03&8�� 'LIIXVLRQ RI ,QQRYDWLRQ WKHRU\ �'2,� DQG 6RFLDO

&RJQLWLYH 7KHRU\ �6&7�� 87$87 LV D WKHRU\ IRUPXODWHG E\ 9HQNDWHVK UHODWHG WR WKH

EHKDYLRXUDO LQWHQWLRQ WR XVH WHFKQRORJ\ LQ RUJDQL]DWLRQV DQG WKLV WKHRU\ LV VXLWDEOH WR VWXG\

WKH FDXVHV RI H�ZDOOHW XVH WR SUHGLFW FRQVXPHU DWWLWXGHV WRZDUGV ,QWHUQHW XVH� HVSHFLDOO\

GXULQJ XQSUHGLFWDEOH HFRQRPLF FKDQJHV �0DUYHOOR� ������

,W LV XVHG WR LQWHUSUHW WKH DFFHSWDQFH OHYHO RI WKH XVH RI QHZ WHFKQRORJLHV� 7KLV WKHRU\ LV

XVHG WR DVVHVV WKH PDQ\ XVHV RI WHFKQRORJ\� 87$87 KDV EHHQ ZLGHO\ XVHG LQ UHVHDUFK DQG

GLVVHPLQDWLRQ RI WHFKQRORJ\ DV D WKHRUHWLFDO OHQV E\ UHVHDUFKHUV FRQGXFWLQJ HPSLULFDO VWXGLHV

RQ FRQVXPHU LQWHQWLRQV DQG EHKDYLRXUV �0LFKDHO '� :LOOLDPV� ������ 87$87 KDV IRXU NH\

FRQVWUXFWV ZKLFK DUH SHUIRUPDQFH H[SHFWDQF\� HIIRUW H[SHFWDQF\� VRFLDO LQIOXHQFH DQG

IDFLOLWDWLQJ FRQGLWLRQV WKDW LQIOXHQFH WKH EHKDYLRXUDO LQWHQWLRQ WR WKH XVDJH RI DQ\ WHFKQRORJ\�

,W DVVHVVHV ZKHWKHU XVHUV FDQ DFFHSW QHZ WHFKQRORJLHV DQG XVHUV ¶DELOLW\ WR KDQGOH QHZ

WHFKQRORJLHV� 7KLV WKHRU\ VWDWHV WKDW VRFLDO LQIOXHQFH LV RQH RI WKH NH\ IDFWRUV LQ H�ZDOOHW

FRQVXPSWLRQ IDFWRUV� 7KHUHIRUH� WKLV WKHRU\ KDG D VWURQJ OLQN ZLWK WKH OHYHO RI DFFHSWDQFH H�

ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

��� /,7(5$785( 5(9,(:

����� /HYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV

7KH WHFKQRORJ\ DFFHSWDQFH PRGHO LV RQH RI WKH PD[LPXP ZHOO�NQRZQ FRQFHSWXDO

WKHRULHV ZLWK LQVLGH WKH YLUWXDO SODWIRUP GHYLFH VWXGLHV ILHOG� 2ULJLQDOO\� LWV PLOHV SURSRVHG IRU

HPSOR\HHV¶ JHQHUDWLRQ UHSXWDWLRQ LQ RUJDQL]DWLRQV� ,QVLGH WKH YHUVLRQ� WKHUH DUH WZR NH\

GHWHUPLQDQWV� SHUFHLYHG HDVH�RI�XVH �3(28� DQG SHUFHLYHG XVHIXOQHVV �38�� ERWK RI ZKLFK
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DIILUP LI FOLHQWV DJUHH RU GLVDJUHH ZLWK D UHFRUGV JHQHUDWLRQ JDGJHW� 38 UHIHUV WR WKH UDWH DW

ZKLFK FRQVXPHUV SHUFHLYH WKH XVH RI D FHUWDLQ YLUWXDO SODWIRUP WR EH DSSURSULDWH IRU WKHP�

ZKLOVW 3(28 LV GHILQHG DV WKH GHJUHH DW ZKLFK FRQVXPHUV SHUFHLYH WKH XVH RI WKH ,7 GHYLFH WR

EH VLPSOH WR HGXFDWH �'DYLV� ������ %XW WKH LPSRUWDQW WKLQJ GLIILFXOW\ DSSUR[LPDWHO\ WKH

WKHRUHWLFDO KHULWDJH LV WKDW WKH YHUVLRQ LV LQDGHTXDWH WR LOOXVWUDWH FXVWRPHUV¶ FRQWLQXDQFH

EHKDYLRXUV� )RU JURZLQJ WKH YHUVLRQ� WKH UHVHDUFKHUV PXVW GHWHUPLQH RXW HOHPHQWV LQIOXHQFLQJ

38 DQG 3(28 �%HQEDVDW� ������ +HQFH� LQYHVWLJDWLQJ ZKLFK (�SRFNHWV IXQFWLRQV ZLOO EH

WDNHQ LQWR FRQVLGHUDWLRQ WR EH FULWLFDO HOHPHQWV RI 7$0 DUH VLJQLILFDQW� 0RUHRYHU� WKH ZULWHU

ZLOO FRPELQH 7$0 YHUVLRQ LQWR DSSOLFDEOH FRQFHSWXDO WKHRULHV WKDW PLJKW JLIW D JUHDWHU

KROLVWLF FRQFHSW KHULWDJH LQ GHPRQVWUDWLQJ FOLHQW¶ FRQWLQXDQFH DLP RI D YLUWXDO SODWIRUP�

PDLQO\ LQ DQ (�SRFNHWV GHYLFH �/HH HW DO�� ����� =KRX� ������ )LQDOO\� WKLV VWXG\ ZLOO GHYHORS

D FRQFHSWXDO YHUVLRQ GHVFULELQJ WKH (�SRFNHWV SODWIRUP
V FOLHQW UHWHQWLRQ JRDO XVLQJ WKH 7$0

YHUVLRQ DV RQH RI WKH SULPDU\ WKHRULHV� 7KH 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI

7HFKQRORJ\ �87$87� YHUVLRQ ZDV GHYHORSHG WR LPSURYH WKH 7$0 YHUVLRQ� ZKLFK DLPHG WR

DVVHVV FXVWRPHUV
 LQWHQWV WR XVH D SDUWLFXODU GHYLFH DQG WKHLU VXEVHTXHQW EHKDYLRXU �9HQNDWHVK�

������

87$87 LV D WHFKQRORJLFDO UHSXWDWLRQ PRGHO WKDW KDV EHHQ LPSURYHG� DQG LWV XVHIXOQHVV

LQ GLVSOD\LQJ WKH YLUWXDO SODWIRUP JDGJHW UHSXWDWLRQ KDV EHHQ GHPRQVWUDWHG YLD WKH XVH RI

SUHYLRXV VWXGLHV� 7KH DGRSWLRQ RI YDULRXV UHFRUGV WHFKQRORJ\ V\VWHPV VXFK DV RQOLQH EDQNLQJ

�0DUWLQV� ����� /H HW DO�� ������ OLEUDU\ VHOI�VHUYLFH �:X� ������ SLOO GHYLFH �0DJVDPHQ�

������ DQG PRELOH SRFNHWV� KDV EHHQ DQWLFLSDWLQJ WKH IXQFWLRQDOLW\ RI 87$87 �&KDZOD� ������

+RZHYHU� WKH DXWKRU PLJKW LQFOXGH VRPH DGGLWLRQDO HOHPHQWV EDVHG RQ SUHYLRXV UHVHDUFK WR

LPSURYH LWV H[SODQDWRU\ SRZHU LQ HDFK VHWWLQJ� 3D\PHQW VHFXULW\ DQG FXVWRPHU WUXVW�

DFFRUGLQJ WR VRPH DXWKRUV� KDYH D VLJQLILFDQW LPSDFW RQ FXVWRPHUV
 FRQWLQXHG LQWHQWLRQ WR XVH

WKH (�ZDOOHW SD\PHQW V\VWHP �SHUFHLYHG FUHGLELOLW\� DQG VKRXOG EH LQFOXGHG LQ WKH UHVHDUFK
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PRGHO EHFDXVH WKH\ DUH WKH SULPDU\ UHDVRQV IRU ORZ (�ZDOOHW SD\PHQW VHUYLFH DGRSWLRQ�

7KHUHIRUH� WKH DXWKRU FRPELQHV SD\PHQW VHFXULW\� IHHGEDFN PHFKDQLVP DQG WUXVW ZLWK WKH (�

ILQDQFH FRQWLQXDQFH LQWHQWLRQ PRGHO �=KRX� ����� WR DQDO\]H FRQVXPHU FRQWLQXDQFH LQWHQWLRQ

LQ WKH (�ZDOOHW VHWWLQJ LQ 9LHWQDP LQ WKLV VWXG\�

����� 3HUFHLYHG HDVH RI XVH

3HUFHLYHG HDVH RI XVH UHIHUV WR ³FRQVXPHUV
 SHUFHSWLRQV RI KRZ HPHUJLQJ WHFKQRORJLHV

RU V\VWHPV FDQ DIIHFW WKH ZD\ WKH\ EHKDYH DQG H[SHULHQFH´ �6DDGRQ 	 /RQJ� ������ 7KH

UHVHDUFKHU DOVR VDLG WKDW FRQVXPHUV
 �SUHYLRXV H[SHULHQFH� DQG WKH �IDFLOLWDWLQJ VWDWH� RI WKH

QHZ WHFKQRORJ\ KDYH EHHQ VXJJHVWHG DV WZR FRPPRQ IDFWRUV LQ UHODWLRQ WR SHUFHLYHG HDVH RI

XVH LQ SUHYLRXV VWXGLHV� %DVHG RQ RWKHU VWXGLHV ZKLFK FODULILHG FRQVXPHUV ZKR XVH WKH VHUYLFH

RIWHQ ZLOO SURGXFH KLJK�TXDOLW\ RXWFRPHV DQG WKH\ ZLOO EH DEOH WR TXLFNO\ LQFRUSRUDWH WKHVH

GLIIHUHQW LPSOHPHQWDWLRQV RI QHZ VHUYLFHV LQWR WKHLU HYHU\GD\ DFWLYLWLHV �*LD�6KLH 	 3KDP

7DQ� ������

3HUFHLYHG HDVH RI XVH LV RQH RI WKH HOHPHQWV XVHG LQ WHFKQRORJ\ DFFHSWDQFH PRGHO

�,VURVRVLDZDQ� +XUUL\DWL 	 'LUJDQWDUL� ������ )RU LQWHUQHW XVHUV� WHFKQRORJ\ LV PRUH OXFUDWLYH�

)RU H[DPSOH� LI D WHFKQRORJ\ LV VLPSOH WR XVH� LW ZLOO EHFRPH WKH SUHIHUUHG FDVKOHVV

WUDQVDFWLRQ IRU FXVWRPHUV GRLQJ SXUFKDVHV �<DQJ HW DO�� ������ ,Q UHVHDUFK &KDZOD DQG -RVKL¶V

������� WKHVH UHVXOWV VXJJHVW WKDW H�ZDOOHW YHQGRUV VXFK DV EDQNV DQG RQOLQH UHWDLOHUV VKRXOG

IRFXV RQ SURYLGLQJ FRQVXPHUV ZLWK WKH PRVW XS�WR�GDWH VRIWZDUH WKDW HQDEOH WKHP WR PDNH

SXUFKDVHV TXLFNO\ DQG HDVLO\� $FFRUGLQJ WR RWKHU VWXGLHV� SHUFHLYHG HDVH RI XVH KDV D

UHODWLRQVKLS EHWZHHQ FRQVXPHU¶V EHKDYLRXU WR WKH DWWHQWLRQ DQG DFFHSWDQFH IRU 0DOD\VLDQV WR

XVH H�ZDOOHW �$OZL HW DO�� ������
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:H FDQ VHH IURP VWXGLHG XQGHUJUDGXDWH VWXGHQWV ZKR EHOLHYH WKDW XVLQJ ZHE VHUYLFH

WHFKQRORJLHV LV VLPSOH DQG XVHU�IULHQGO\ DQG WKDW WKLV QRWLRQ KDV D SRVLWLYH HIIHFW RQ SHUFHLYHG

HDVH RI XVH DQG EHKDYLRXUDO SXUSRVH �$O�0DURRI 	 $O�(PUDQ� ������ $OVR� WKH DXWKRUV IRXQG

WKDW RYHU ������ RI XQGHUJUDGXDWH VWXGHQWV SUHIHU WR XVH *UDE3D\ DV WKHLU ZDOOHW VHUYLFH

EHFDXVH RI WKH SHUFHLYHG HDVH RI XVH DYDLODEOH LQ WKH DSSOLFDWLRQ� 7KH KLJKHVW PHDQ VFRUH IRU

SHUFHLYHG HDVH�RI�XVH LQGLFDWHV WKDW WKH HDVH ZLWK ZKLFK DQ H�ZDOOHW FDQ EH XVHG LV D NH\

IDFWRU LQ LWV DFFHSWDQFH �7HR� /DZ 	 .RR� ������ 7KH VXJJHVWLRQ VHUYLFH SURYLGHUV FDQ

LPSURYH WKHLU H�ZDOOHW FRQYHQLHQFH RI XVH E\ SD\LQJ FORVHU DWWHQWLRQ WR LWV VWUXFWXUH DQG

GHYLFH DUFKLWHFWXUH� �9\� ������ 7KH ZDOOHW SD\PHQW VHUYLFH PXVW EH DV HDV\ WR XVH DV WKH

XVHUV
 H[LVWLQJ SD\PHQW V\VWHP� FDXVLQJ WKHP WR FRQVLGHU FRQYHUWLQJ WR WKH ZDOOHW IRU IXWXUH

SXUFKDVHV� 7KHUH D VHYHUDO VXJJHVWLRQV WKDW WKH DVSHFW HDVH RI XVH E\ 7DQGRQ� .LUDQ 	 6DK

������ VXFK DV WKH WHFKQRORJ\ SURGXFW
V XVHU�IULHQGO\ OD\RXW DQG LQWHUIDFH� WKH SURGXFW
V LQLWLDO

HIIRUW�IUHH XVHU H[SHULHQFH� WKH HDVH RI ILQGLQJ UHTXLUHG IHDWXUHV� WKH IOH[LELOLW\ RI WKH

FROOHFWLRQ RI UHTXLUHG DFWLYLWLHV DQG WKH VSHHG DW ZKLFK XVHUV FDQ QDYLJDWH DQG PDNH

SXUFKDVHV DQG WKH XVHUV
 FRQWUROODELOLW\ ZKHQ XVLQJ WKH WHFKQRORJ\ SURGXFW�

����� 3HUFHLYHG XVHIXOQHVV

3HUFHLYHG XVHIXOQHVV FDQ EH GHVFULEHG DV D FXVWRPHU
V SHUFHSWLRQ RI D QHZ VHUYLFH
V DELOLW\

WR RIIHU VHYHUDO EHQHILWV WR WKHP DQG WR DVVLVW WKHP LQ LPSURYLQJ WKHLU MRE SHUIRUPDQFH ZKHQ

XVLQJ LW �0DWKZLFN� 0DOKRWUD 	 5LJGRQ� ������ ,W LV DOVR WKH PRVW LPSRUWDQW HOHPHQW XVHG LQ

WHFKQRORJ\ DFFHSWDQFH PRGHO �7$0�� $FFRUGLQJ WR WKLV DXWKRUV� SHUFHLYHG XVHIXOQHVV KDV D

IDYRXUDEOH LPSDFW RQ EHKDYLRXUDO SXUSRVH� )RU H[DPSOH� RWKHU VWXGLHV KDYH VKRZQ WKDW WKH

SHUFHLYHG XWLOLW\ RI DQ LQWHUQHW SD\PHQW V\VWHP� VXFK DV H�SD\PHQW� H�EDQNLQJ� RU H�ZDOOHW�

KDV D VLJQLILFDQW LPSDFW RQ WKH XVHUV
 EHKDYLRXUDO LQWHQWLRQV� 7HFKQLFDOO\� WKH H�ZDOOHW
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QHWZRUN LV D YHU\ SRZHUIXO PHDQV RI SD\PHQW IRU D YDULHW\ RI SXUSRVHV GXULQJ SK\VLFDO

VHSDUDWLRQ RU VHOI�TXDUDQWLQH WLPHV�

)XUWKHUPRUH� H�ZDOOHWV FDQ EH XVHG DV DQ DOWHUQDWH SD\PHQW PHFKDQLVP WR DVVLVW WKH

JRYHUQPHQW LQ UHGXFLQJ WKH SRVVLELOLW\ RI &29,'��� VSUHDGLQJ �$ML� %HUDNRQ 	 +XVLQ� ������

&RQVXPHUV PD\ XVH PRELOH SD\PHQW VHUYLFHV LI WKH\ IHHO WKDW GRLQJ VR ZLOO KHOS WKHP VDYH

PRQH\ RU LPSURYH WKH TXDOLW\ ZLWK ZKLFK WKH\ SHUIRUP GLIIHUHQW WUDQVDFWLRQV �/ZRJD� ������

7KLV VWDWHPHQW KDV EHHQ SURYHQ WKURXJK UHVHDUFK E\ /XEXD� 6HPODPER DQG 3UHWRULXV ������

VWDWHG ��� RI UHVSRQGHQWV ZKR ZDQW WHFKQRORJ\ WR JLYH WKHP FRQYHQLHQFH DQG FRPIRUW WR

WKHP ZKHQ XVLQJ WKH DSSOLFDWLRQ DUH LQ OLQH ZLWK SHUFHLYHG XVHIXOQHVV� $V D UHVXOW� WKH

UHVHDUFK K\SRWKHVL]HV WKDW SHUFHLYHG XVHIXOQHVV KDV D IDYRXUDEOH HIIHFW RQ EHKDYLRXUDO GHVLUH

WR XVH DQ H�ZDOOHW SD\PHQW IDFLOLW\� %XW SHUFHLYHG XVHIXOQHVV LV WKH RQO\ QRQ�VLJQLILFDQW

LQGHSHQGHQW YDULDEOH LQ WKLV VDPSOH� PRVW OLNHO\ EHFDXVH ����� RI UHVSRQGHQWV GR QRW KDYH DQ

H�ZDOOHW DQG WKHUHIRUH GR QRW XQGHUVWDQG WKH DGYDQWDJHV DQG XWLOLW\ RI XVLQJ RQH� DV VKRZQ E\

WKH ORZHVW YDOXHV RI SHUFHLYHG XVHIXOQHVV DPRQJ WKH RWKHU YDULDEOHV �7HR HW DO�� ������ 7KLV

UHVXOW ZDV VXSSRUW E\ UHVHDUFK $ML� %HUDNRQ DQG +XVLQ ������ ZKHUH LW LV WKH LPSDFW RI

SHUFHLYHG XVHIXOQHVV RQ H�ZDOOHW DGRSWLRQ LV QRW VXEVWDQWLDOO\ GLIIHUHQW EHWZHHQ ,QGRQHVLD DQG

0DOD\VLD� $OVR� DFFRUGLQJ WR WKH WHVW UHVXOWV� WKH K\SRWKHVLV RI SHUFHLYHG XVHIXOQHVV KDV D

IDYRXUDEOH DVVRFLDWLRQ ZLWK SXUSRVH DQG DGRSWLRQ� DQG WKHUHIRUH LV LPSRUWDQW DQG

DFNQRZOHGJHG DV WKH VHFRQG PDMRU YDULDEOH LQIOXHQFLQJ 0DOD\VLDQV
 XVH RI H�ZDOOHW �$OZL HW

DO�� ������

$OVR� SHUFHLYHG XVHIXOQHVV ZDV IRXQG WR EH D PDMRU IDFWRU LQ XVHUV
 DWWLWXGHV DQG

LQWHQWV WR XVHIXOQHVV� 2Q ERWK VDPSOH JURXSV� WKHUH ZDV D VXEVWDQWLDO GHJUHH RI LPSDFW� 7KLV

GHPRQVWUDWHV WKDW FXVWRPHUV VKRXOG EH DZDUH WKDW XWLOL]LQJ DQ (�ZDOOHW PLJKW SURYLGH WKHP

ZLWK DGGLWLRQDO EHQHILWV� $ NH\ LPSHGLPHQW WR JRRG DWWLWXGHV DQG LQWHQWV LV D ODFN RI

DZDUHQHVV RI WKH (�ZDOOHW
V SHUFHLYHG XVHIXOQHVV �$\GLQ 	 %XUQD]� ������
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����� 6RFLDO ,QIOXHQFH

$ VRFLDO LQIOXHQFH LW LV UHIHUV GLIIHUHQW QDPHV VXFK DV VXEMHFWLYH QRUPV� DQG VRFLDO

QRUPV KDYH DOVR EHHQ XVHG WR GHVFULEH VRFLDO LPSDFW LQ YDULRXV WKHRULHV� ,W LV FKDUDFWHUL]HG DV

D GHOLEHUDWH RU DFFLGHQWDO FKDQJH LQ EHKDYLRXU FDXVHG E\ RQH SHUVRQ RQ DQRWKHU �0HL 	 $XQ�

������ 6RFLDO LQIOXHQFH FDQ FRPH IURP D YDULHW\ RI VRXUFHV VXFK DV IDPLO\ PHPEHUV� SHHUV�

WHDFKHUV� FHOHEULWLHV DQG SHRSOH DURXQG WKHP� 6WDWHG \RXQJ FXVWRPHUV DUH PRVWO\ PRWLYDWHG

E\ VRFLDO LQIOXHQFH WR HPEUDFH HPHUJLQJ WHFKQRORJLHV� VXFK DV H�:DOOHWV �6DDGRQ 	 /RQJ�

������ $FFRUGLQJ WR <DQJ� 6� HW DO�� ������� VRFLDO LPSDFW KDV D ODUJH LQGLUHFW LPSDFW

WKURXJKRXW WKH HDUO\ VWDJHV RI DGRSWLRQ� $FFRUGLQJ WR WKLV DXWKRU� VRFLDO LQIOXHQFH KDV D

VWURQJ LQGLUHFW HIIHFW GXULQJ WKH HDUO\ VWDJHV RI DGRSWLRQ E\ IDYRXUDEO\ HQKDQFLQJ DVVRFLDWHG

DGYDQWDJH DQG DGYHUVHO\ LPSDFWLQJ SHUFHLYHG ULVN� $V D UHVXOW� LW ZDV GLVFRYHUHG WKDW VRFLDO

LQIOXHQFH KDG D GLUHFW LPSDFW RQ SRWHQWLDO DQG SUHVHQW XVHUV� 7KH SXUSRVH RI WKLV VWXG\ LV WR

H[DPLQH WKH HOHPHQWV LQIOXHQFLQJ EHKDYLRXUDO FRQYLFWLRQ� VRFLDO IDFWRUV� LQGLYLGXDO

FKDUDFWHULVWLFV� DQG WKH GHVLUH WR DGRSW PRELOH SD\PHQW VHUYLFHV LQ &KLQD DW ERWK WKH SUH� DQG

SRVW�DGRSWLRQ VWDJHV�

&RQVXPHUV
 DWWLWXGHV RQ WKH DGRSWLRQ RI QHZ LQQRYDWLYH LWHPV YLD WHFKQRORJLFDO

VHUYLFHV DUH LQIOXHQFHG E\ VRFLDO LQIOXHQFHV VXFK DV IDPLO\ DQG IULHQGV �<DQJ� 6� HW DO�� ������

6RFLDO LQIOXHQFH� WKH VHFRQG PRVW VLJQLILFDQW IDFWRU RI FRQVXPHU LQWHQWLRQV� LV FULWLFDO WR

SURPRWLQJ FXVWRPHUV
 LQWHQWV WR XVH H�ZDOOHWV VLQFH LW PD\ KHOS FXVWRPHUV LQ GHYHORSLQJ

QDWLRQV DFTXLUH HPRWLRQDO DQG ORJLFDO YLHZSRLQWV �<DQJ HW DO�� ������ 3HRSOH FKDQJH WKHLU

WKRXJKWV DQG DWWLWXGHV WR VDWLVI\ WKH QHHGV RI D VRFLDO FRPPXQLW\ EHFDXVH RI WKHLU VHQVH RI WKH

QHHG WR EHKDYH LQ D FHUWDLQ ZD\ WR IDFH VRFLDO LQIOXHQFH �+DGHUL 	 $]L]� ������ 6LPLODUO\� LW

ZDV GLVFRYHUHG WKDW VRFLDO LQIOXHQFH KDV DQ LPSDFW RQ RQOLQH XVHUV
 LQWHQWLRQV WR XWLOL]H
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,QWHUQHW VHUYLFHV �0DUWLQV� 2OLYHLUD� 	 3RSRYLþ� ������ :KLOH� DFFRUGLQJ WR WKH VXUYH\� VRFLDO

LQIOXHQFH KDG DQ LPSDFW RQ HYHU\RQH LV WKLQNLQJ ZKHQ LW FDPH WR XVLQJ QHZ FUHDWLYH LWHPV

WKURXJK WHFKQRORJLFDO VHUYLFHV �&KDRXDOL� <DKLD 	 6RXLGHQ� ������ 6RFLDO LQIOXHQFH KDV

SRVLWLYH UHODWLRQVKLS WRZDUGV RQ WKH EHKDYLRXUDO LQWHQWLRQ WR XVH H�:DOOHW �$EGXOODK� 5HG]XDQ

	 $]LDK 'DXG� ������

)XUWKHUPRUH� $\GLQ DQG %XUQD] ������ IRXQG WKDW VRFLDO LPSDFW KDV OLWWOH LPSDFW RQ

PRELOH SD\PHQW XSWDNH LQ WKHLU VWXG\� 7KH VWXG\
V REMHFWLYH ZDV WR DVFHUWDLQ WKH HOHPHQWV WKDW

LQIOXHQFH SHRSOH
V YLHZV DQG LQWHQWLRQV WRZDUG PRELOH SD\PHQW V\VWHPV� ERWK XVHUV DQG

QRQXVHUV� $FFRUGLQJ WR WKH ILQGLQJV� VRFLDO LQIOXHQFH LV QRW VLJQLILFDQWO\ GLIIHUHQW DPRQJ

JURXSV GXH WR ORZHU XVDJH DQG NQRZOHGJH RI PRELOH SD\PHQW PHWKRGV EHFDXVH H�ZDOOHWV WKDW

DUH VWLOO LQ WKHLU LQIDQF\ FDQ EH WKH FDXVH RI WKH OLPLWHG QXPEHU RI XVHUV LQ WKLV QHZ PDUNHW

VHJPHQW�

����� *RYHUQPHQW LQLWLDWLYH

$FFRUGLQJ WR &KXD ������� JRYHUQPHQW LQLWLDWLYHV DUH FULWLFDO WR WKH FRPPHUFLDO

DGRSWLRQ RI GHYHORSPHQW WHFKQRORJ\ JRRGV DQG VHUYLFHV� &KXD¶V ILQGLQJV VXJJHVW WKDW

JRYHUQPHQW IXQGLQJ LV DQ HIIHFWLYH WRRO IRU PRWLYDWLQJ GHPDQG IRU LQQRYDWLRQV WKURXJK

LQIUDVWUXFWXUH GHYHORSPHQW� 7KHVH LQLWLDWLYHV KDYH WKH SRWHQWLDO WR DYHUW WKH PDUNHW IDLOXUH RI

WHFKQRORJLHV WKDW KDYH WKH SRWHQWLDO WR SURYLGH HQRUPRXV DGYDQFHG YDOXH WR VRFLHW\�

$FFRUGLQJ WR /LQ DQG +R ������� JRYHUQPHQW EDFNLQJ KDV D VLJQLILFDQW LPSDFW LQ WKH DGRSWLRQ

RI WHFKQRORJLHV� 7KH\ GLVFRYHU WKDW WKH JRYHUQPHQW HQFRXUDJHV WKH GHSOR\PHQW RI

UDGLRIUHTXHQF\ LGHQWLILFDWLRQ �5),'� WHFKQRORJ\ LQ &KLQD
V ORJLVWLFV EXVLQHVV E\ JLYLQJ

UHVRXUFHV DQG SROLFLHV �.DQJ 	 3DUN� ����� FRQGXFW D VXUYH\ RQ 60(V LQ ELRWHFKQRORJ\ LQ

6RXWK .RUHD DQG GLVFRYHU WKDW JRYHUQPHQW LQLWLDWLYH LV EHQHILFLDO LQ LPSURYLQJ LQQRYDWLRQ
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RXWSXW� $FFRUGLQJ WR D VXUYH\ FRQGXFWHG E\ 5DPDQDWKDQ DQG .R ������� JRYHUQPHQW VXSSRUW

KDV JRWWHQ OLWWOH DWWHQWLRQ LQ WKH OLWHUDWXUH RQ HOHFWULF FDU XSWDNH� ,Q WKHLU FRQFHSWXDO

IUDPHZRUN RI H�ZDOOHW� VHH JRYHUQPHQW LQLWLDWLYHV DV PRGHUDWRUV LQ FRQWUROOLQJ WKH

UHODWLRQVKLS EHWZHHQ LQWHQWLRQ WR XVH DQG DFWXDO DGRSWLRQ EDVHG RQ WKHVH H[LVWLQJ GDWD �&KXD�

������ 7KH FRQVLGHUDWLRQ RI JRYHUQPHQW EDFNLQJ FDQ KHOS WKH 7$0 JDLQ D EHWWHU

XQGHUVWDQGLQJ RI KRZ H�ZDOOHWV DUH XVHG LQ 0DOD\VLD� $FFRUGLQJ WR WKH VWXG\� ZLWK

JRYHUQPHQW LQLWLDWLYHV� WKH LQWHQWLRQ WR XVH DQ H�ZDOOHW DQG SUDFWLFDO XVH RI DQ H�ZDOOHW DPRQJ

0DOD\VLDQ VPDUWSKRQH RZQHUV ZLOO EH PRUH FORVHO\ DVVRFLDWHG�

��� +<327+(6(6 '(9(/230(17

7KH OLWHUDWXUH UHYLHZ DQG WKHRUHWLFDO EDFNJURXQG UHYHDO WKDW WKHUH DSSHDUV WR EH D

UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRUV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV D

PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� +RZHYHU� WKH LQWHJUDWHG

UHODWLRQVKLS EHWZHHQ WKHVH YDULDEOHV KDV QRW EHHQ HPSLULFDOO\ LQYHVWLJDWHG� +HQFH� WKLV VWXG\

SURSRVHV WR WHVW H[DPLQH WKH UHODWLRQVKLS DQG VLJQLILFDQW LQIOXHQFH DPRQJ WKHVH YDULDEOHV�

7KLV VWXG\ IRFXVHV RQ WKH H�:DOOHW FRQVXPSWLRQ IDFWRUV DQG OHYHO RI DFFHSWDQFH RI WKH

H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� %DVHG RQ WKH

FRQVXPSWLRQ IDFWRUV XVLQJ H�:DOOHW� WKH IROORZLQJ K\SRWKHVHV DUH GHULYHG�

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�
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+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG XVHIXOQHVV DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI VRFLDO LQIOXHQFH DQG OHYHO

RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW LQLWLDWLYH DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI

XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI VRFLDO LQIOXHQFH

DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD�
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+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

��� &21&(378$/ )5$0(:25.

7KH SXUSRVH RI WKLV VWXG\ LV WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ

IDFWRUV DQG WKH OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� 7KLV VHFWLRQ GHVFULEHV WKH SURSRVH RI WKH WKHRUHWLFDO IUDPHZRUN� ,Q

JHQHUDO� WKH PDLQ WKHRULHV XQGHUO\LQJ WKH WKHRUHWLFDO IUDPHZRUN RI WKH SURSRVHG VWXG\ FRQVLVW

RI 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG 8VH RI 7HFKQRORJ\ �87$87� DQG 7HFKQRORJ\

$FFHSWDQFH 0RGHO �7$0�� $FFRUGLQJ WR 3XQFK ������� H[SODLQV WKH VWDWXV RI WKH FRQFHSWXDO

IUDPHZRUN RQ VXEMHFW PDWWHU DQG LWV UHODWLRQVKLS WR HDFK RWKHU� 7R SHUIRUP WKH DQDO\VLV

DFFRUGLQJ WR WKH IUDPHZRUN� ZH WHVW IRXU K\SRWKHVHV PDGH�

)LJXUH ��� LOOXVWUDWHG WKH UHVHDUFK IUDPHZRUN IRU WKLV VWXG\� ,W KDV WZR NH\ FRPSRQHQWV

ZKLFK DUH H�ZDOOHW FRQVXPSWLRQ IDFWRUV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI

SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� (�ZDOOHW FRQVXPSWLRQ IDFWRUV VHUYH DV

WKH LQGHSHQGHQW YDULDEOH ZKLOH OHYHO RI DFFHSWDQFH H�ZDOOHW LV WKH GHSHQGHQW YDULDEOH� 7KLV

IUDPHZRUN ZDV DGRSWHG IURP WZR GLIIHUHQW DUWLFOHV ZKLFK DUH &DVKOHVV 7UDQVDFWLRQV� $ 6WXG\

RQ ,QWHQWLRQ DQG $GRSWLRQ RI H�:DOOHWV DQG 7RZDUGV DQ XQGHUVWDQGLQJ RI WKH FRQVXPHU

DFFHSWDQFH RI PRELOH ZDOOHW�
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,QGHSHQGHQW
9DULDEOH�,9�

'HSHQGHQW
9DULDEOH� �'9

�� 3HUFHLYHG HDVH�RI�XVH

�� 3HUFHLYHG XVHIXOQHVV

�� 6RFLDO LQIOXHQFH

� *RYHUQPHQW LQLWLDWLYH�

/HYHO RI
DFFHSWDQFHH�

ZDOOHW DV PHGLXP
RI SD\PHQW
DPRQJSXEOLF
XQLYHUVLW\
VWXGHQWV LQ
0DOD\VLD

)LJXUH �� �� 7KH FRQFHSWXDO IUDPHZRUN RQ WKH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ

IDFWRUV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD DGDSWHG IURP 0DUYHOOR HW DO� ������ DQG :DVLXO HW DO� �������

��� 6800$5<

7KLV FKDSWHU LV DERXW WKH OLWHUDWXUH UHYLHZ UHODWHG WR WKH WRSLF ZKLFK LV H�ZDOOHW

DFFHSWDQFH DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 7KHUH DUH

WZR UHODWHG WKHRULHV DQG PRGHOV LQ WKLV VWXG\ ZKLFK DUH 8QLILHG 7KHRU\ RI $FFHSWDQFH DQG

8VH RI 7HFKQRORJ\ �87$87� DQG 7HFKQRORJ\ $FFHSWDQFH 0RGHO �7$0�� %RWK WKHRULHV DUH

UHODWHG WR WKLV WRSLF DQG LQIOXHQFHG WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI

SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV� )XUWKHUPRUH� WKLV VWXG\ XVHG QXPHURXV RI DUWLFOHV

DQG MRXUQDOV WR REWDLQ D FULWLFDO UHYLHZ RI OLWHUDWXUH WR WKH WRSLF RI WKH UHVHDUFK WR

DFNQRZOHGJH RWKHU UHVHDUFKHUV ZKR KDYH ODLG WKH JURXQGZRUN LQ WKLV WRSLF�
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1H[W LV K\SRWKHVLV VWDWHPHQWV� 7KHUH DUH HLJKW K\SRWKHVHV REWDLQHG WR WHVWHG LQ WKLV

VWXG\ DV LOOXVWUDWHG LQ VHFWLRQ IRXU� 7KHVH K\SRWKHVHV ZLOO SURYLGH D WHPSRUDU\ IRUHFDVW RI WKH

UHODWLRQVKLS EHWZHHQ WKH YDULDEOHV DQG SURYLGH D IUDPHZRUN IRU UHSRUWLQJ ILQGLQJV DV ZHOO DV

FRQFOXVLRQV� 7KH UHVHDUFK IUDPHZRUN ZKLFK DOVR VHUYHV DV WKH FRQFHSWXDO IUDPHZRUN RI WKLV

VWXG\ WKDW GHSLFWV WKH UHODWLRQVKLS EHWZHHQ H�ZDOOHW FRQVXPSWLRQ IDFWRU DQG WKH OHYHO RI

DFFHSWDQFH DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD KDV EHHQ GHVFULEHG� 7KH UHVHDUFKHU

DOVR HODERUDWHV WKH YDULDEOHV LQYROYHG LQ WKLV VWXG\ E\ SURYLGLQJ WKH GLPHQVLRQV� HOHPHQWV DQG

GHILQLWLRQV RI H�ZDOOHW FRQVXPSWLRQ IDFWRU DQG WKH OHYHO RI DFFHSWDQFH�
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&+$37(5 �

5(6($5&+0(7+2'6

��� ,1752'8&7,21

7KLV FKDSWHU VXPPDULVHV WKH UHVHDUFK PHWKRGV HPSOR\HG LQ WKH VWXG\� ,W FRPSULVHV

LQIRUPDWLRQ DERXW WKH SDUWLFLSDQWV� VXFK DV WKH VWXG\
V HOLJLELOLW\ UHTXLUHPHQWV� WKH

SDUWLFLSDQWV
 FKDUDFWHULVWLFV� DQG WKH VDPSOLQJ PHWKRG XVHG WR VHOHFW WKHP� ,Q WKLV VWXG\� WKH

UHVHDUFKHU ZLOO H[SODLQ KRZ WKH GDWD DQG LQIRUPDWLRQ QHHGHG WR DGGUHVV WKH VWXG\ TXHVWLRQV

DQG JRDOV ZHUH REWDLQHG� DQDO\]HG DQG DVVHVVHG� 7KH ILUVW VHFWLRQ GLVFXVVHV D UHVHDUFKHU
V

IUDPHZRUN IRU VHOHFWLQJ VWXG\ PHWKRGRORJLHV DQG WHFKQLTXHV� 7KHQ� WKH IDFWRUV WKDW ZLOO

LQIOXHQFH WKH VWXG\ SURFHGXUH LV WKH UHOHYDQFH RI WKH UHVXOWV WKDW ZLOO EH JDLQHG IURP WKH

UHVHDUFK� 7KH UHVHDUFK WHFKQLTXH� GDWD FROOHFWLQJ PHWKRG� VDPSOH SODQ� DQG DQDO\VLV SODQ LV

WKH LPSRUWDQW NH\ RI WKH UHVHDUFK PHWKRGRORJ\� 7KLV FKDSWHU DOVR ZLOO EH H[SODLQHG KRZ

TXHVWLRQV GHVLJQHG WR FROOHFW GDWD IURP UHVSRQGHQWV DQG WKH SLORW WHVW ZLOO EH WHVWLQJ WR

HYDOXDWH WKH IHDVLELOLW\� WLPH� FRVW� ULVN� DQG SHUIRUPDQFH RI D UHVHDUFK SURMHFW� $V D UHVXOW�

WKLV FKDSWHU ZLOO GLVFXVV WKH WHFKQLTXH XVHG LQ WKLV DQDO\VLV DV ZHOO DV WKH HQWLUH SURFHGXUH

LQYROYHG LQ GRLQJ WKLV UHVHDUFK�

��� 5(6($5&+ '(6,*1

,Q WKLV UHVHDUFK� ZH ZDQWHG WR LQYHVWLJDWH WKH OHYHO RI DFFHSWDQFH WRZDUGV H�ZDOOHW� 7KLV

VWXG\ HPSOR\V D TXDQWLWDWLYH UHVHDUFK VWUDWHJ\ WKDW LQFOXGHV WKH XVH RI D TXHVWLRQQDLUH�

7KURXJK WKLV VWXG\ GHVLJQ� ZKLFK LQYROYHV SODQQLQJ DQG DUUDQJLQJ VWXG\ GHVLJQ DQG DFWLYLWLHV�
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WKH UHVHDUFKHUV ZLOO EH DEOH WR DFFHVV WKH OLQN EHWZHHQ LQGHSHQGHQW IDFWRUV DQG GHSHQGHQW

YDULDEOHV�

��� '$7$ &2//(&7,21 0(7+2'6

$Q RQOLQH PHWKRG LV XVHG WR FROOHFW GDWD� :H XWLOLVH WKLV VWUDWHJ\ VLQFH RXU WDUJHW

UHVSRQGHQWV DUH 0DOD\VLDQ H�ZDOOHW XVHUV� DQG LW LV WKH PRVW FRQYHQLHQW ZD\ WR JDWKHU GDWD

DEURDG YLD WKH LQWHUQHW� :H XVH WKH JHRJUDSKLFDO WDUJHWLQJ PHFKDQLVP ZLWKLQ WKH VRFLDO PHGLD

SODWIRUP E\ SURPRWLQJ RXU SRVWV WR UHFHLYH DGGLWLRQDO SRWHQWLDO UHVSRQGHQWV IURP 0DOD\VLD�

4XHVWLRQQDLUHV DUH WKH PRVW FRPPRQ ZD\� 7KH GHPRJUDSKLF SURILOH LV LQFOXGHG LQ WKH

TXHVWLRQQDLUH� H�ZDOOHW FRQVXPSWLRQ IDFWRUV LQ VWXGHQW¶V EXVLQHVVHV DQG OHYHO RI DFFHSWDQFH H�

ZDOOHW DV PHGLXP RI SD\PHQW LQ VWXGHQW¶V EXVLQHVVHV LQ 0DOD\VLD� 7KLV VWXG\
V UHVHDUFK

DSSURDFK LV TXDQWLWDWLYH� DQG LW HPSOR\V DQ H�TXHVWLRQQDLUH FUHDWHG LQ *RRJOH )RUP XVLQJ

RQOLQH PHWKRG WR PDNH LW HDVLHU IRU UHVSRQGHQWV WR DQVZHU DQG FROOHFW GDWD IURP WKHP� :H

GLVWULEXWH TXHVWLRQQDLUHV WKURXJK VRFLDO PHGLD VXFK DV :KDWV$SS� ,QVWDJUDP� )DFHERRN DQG

RWKHUV� 7KLV UHVHDUFK XVHV SULPDU\ GDWD EHFDXVH LW LV DOO DERXW WKH QHZ VWXG\ RQ WKH DFFHSWDQFH

H�ZDOOHW DV PHGLXP RI SD\PHQW LQ VWXGHQW
V EXVLQHVVHV LQ 0DOD\VLD WR JDLQ QHZ GDWD� +HQFH�

SULPDU\ GDWD LV XVXDOO\ REMHFWLYH DQG JDWKHUHG GLUHFWO\ IURP WKH VRXUFH� LW LV YHU\ GHSHQGDEOH�

2QH EHQHILW RI XVLQJ SULPDU\ GDWD LV WKDW UHVHDUFKHUV DUH JHWWLQJ GDWD IRU WKH VWXG\
V VSHFLILF

DLPV� ,Q VXPPDU\� WKH UHVHDUFKHUV
 TXHULHV DUH LQWHQGHG WR H[WUDFW IDFWV WKDW ZLOO DLG LQ WKH

UHVHDUFK�

��� 678'< 3238/$7,21
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,Q WKH UHVHDUFK WHUPLQRORJ\ VWDWHG RQ WKH WRSKDW ZHEVLWH� D SRSXODWLRQ FDQ EH GHILQHG DV

D FRPSUHKHQVLYH JURXS RI LQVWLWXWLRQDO LQGLYLGXDOV RU WKH OLNH E\ KDYLQJ JHQHUDO

FKDUDFWHULVWLFV WKDW DUH DSSURSULDWH WR WKH VWXG\ FRQGXFWHG E\ WKH UHVHDUFKHU� 7KH JHQHUDO

FKDUDFWHULVWLFV RI D JURXS ZLOO KHOS LW WR KDYH GLIIHUHQFHV ZLWK RWKHU LQGLYLGXDOV� LQVWLWXWLRQV

DQG VR RQ� ,Q DGGLWLRQ� WKH WHUP IRU XQLYHUVH LV DOVR XVHG DV D V\QRQ\PRXV ZRUG WR SRSXODWLRQ�

%DVHG RQ WKH WRSKDW ZHEVLWH DV ZHOO� WKH SRSXODWLRQ LV GLYLGHG LQWR WZR SDUWV QDPHO\

OLPLWHG SRSXODWLRQ DQG XQOLPLWHG SRSXODWLRQ� 7KH WHUP ILQLWH SRSXODWLRQ UHIHUV WR D SRSXODWLRQ

WKDW FDQ EH FDOFXODWHG HDVLO\ DQG ZLWKLQ D OLPLWHG VFRSH� :KLOH XQOLPLWHG SRSXODWLRQ UHIHUV WR

DQ XQOLPLWHG SRSXODWLRQ DQG WKH H[DFW QXPEHU LV XQNQRZQ� +RZHYHU� DQ XQOLPLWHG SRSXODWLRQ

FDQ VWLOO EH FRXQWHG EXW LW UHTXLUHV D FRPSOLFDWHG SURFHGXUH� 7KH LQWHQGHG SURFHGXUH LV

WKURXJK VXUYH\ DFWLYLWLHV WR JDWKHU WKH QHFHVVDU\ LQIRUPDWLRQ DQG GDWD IURP WKH HQWLUH

SRSXODWLRQ VWXGLHG� ,Q D VLPSOH VHQVH� WKH SURFHGXUH VKRXOG EH LPSOHPHQWHG XVLQJ WKH FHQVXV

PHWKRG�

7KURXJK WKH FDOFXODWLRQ RI VDPSOH VL]H XVLQJ .UHMFLH DQG 0RUJDQ ������ IRUPXOD LV

���� :KLOH WKH WRWDO VDPSOH VL]H VWDWHG LQ WKH WDEOH .UHMFLH DQG 0RUJDQ ������ EDVHG RQ WKH

WRWDO SRSXODWLRQ VL]H LV ���� 7KHUHIRUH� WKH VDPSOH VL]H IRU WKLV VWXG\ LV EHWZHHQ WKH QXPEHU

RI ��� WR ���� %DVHG RQ RXU GLVFXVVLRQ WR REWDLQ D IL[HG QXPEHU IRU WKH VDPSOH VL]H� ZH FKRVH

WR XVH WKH ODUJHVW QXPEHU RI ��� UHVSRQGHQWV� +RZHYHU� WKH FROOHFWLRQ RI UHVSRQGHQWV WKDW ZLOO

EH PDGH LV D WRWDO RI ��� UHVSRQGHQWV WR DYRLG SUREOHPV VXFK DV HUURUV� XQFHUWDLQW\ DQG VR RQ�

,Q DGGLWLRQ� WKH QXPEHU RI UHVSRQGHQWV IURP HDFK RI WKH �� SXEOLF XQLYHUVLWLHV ZLOO EH WDNHQ LQ

D EDODQFHG PDQQHU� ZKLFK LV ��� GLYLGHG E\ ��� VR WKH QXPEHU RI UHVSRQGHQWV IURP HDFK

XQLYHUVLW\ LV �� VWXGHQWV� 7KLV LV EHFDXVH WKH GDWD FROOHFWHG QHHGV WR EH HTXDO VR WKDW WKH

FRQFOXVLRQV PDGH DUH DOVR IDLU DQG HTXDO�
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,Q VRFLDO VFLHQFH DQG HGXFDWLRQDO UHVHDUFK� VDPSOH VL]H FDQ EH GHILQHG DV D

UHSUHVHQWDWLYH JURXS RI D SUHGHWHUPLQHG SRSXODWLRQ� ,Q RWKHU ZRUGV� WKH VDPSOH VL]H LV D VPDOO

IUDFWLRQ RI WKH SRSXODWLRQ VHOHFWHG WR EH WKH UHVSRQGHQWV LQ D SDUWLFXODU VWXG\� $FFRUGLQJ WR

<RXQJ ³$ VWDWLVWLFDO VDPSOH LV D PLQLDWXUH SLFWXUH RI FURVV VHOHFWLRQ RI WKH HQWLUH JURXS RU

DJJUHJDWH IURP ZKLFK WKH VDPSOH LV WDNHQ´� 7KHUHIRUH� WKH DPRXQW RI VDPSOH VL]H WDNHQ LV

YHU\ LPSRUWDQW WR KHOS UHVHDUFKHUV WR REWDLQ VDWLVIDFWRU\ UHVXOWV� $FFRUGLQJ WR $UULQGHO DQG

9DQ GHU (QGH ������� DQRWKHU IDFWRUV LPSDFWLQJ WKH VDPSOH VL]H� ZKHQ GDWD LV VWXGLHG WKURXJK

IDFWRU DQDO\VLV� LV WKH UDWLR RI VDPSOH VXEMHFWV WR IDFWRUV� 7KLV UDWLR VKRXOG EH PRUH WKDQ ��� �

IRU SXUSRVHV RI SURGXFLQJ UHOLDEOH IDFWRUV�

%DVHG RQ WKH GHVFULSWLRQ� WKLV VWXG\ XVHV WKH .UHMFLH DQG 0RUJDQ IRUPXOD WR REWDLQ WKH

DSSURSULDWH VDPSOH VL]H EDVHG RQ WKH WRWDO SRSXODWLRQ WKDW KDV EHHQ VHW� 7KH .UHMFLH DQG

0RUJDQ IRUPXOD �.07� .UHMFLH 	 0RUJDQ� ����� LV ZHOO NQRZQ IRU VDPSOH VL]H

GHWHUPLQDWLRQ DPRQJ EHKDYLRXUDO DQG VRFLDO VFLHQFH UHVHDUFKHUV� .UHMFLH DQG 0RUJDQ ������

KDYH SURGXFHG WZR PHWKRGV WR REWDLQ RU GHWHUPLQH WKH DSSURSULDWH VDPSOH VL]H IRU WKH WRWDO

SRSXODWLRQ WKDW KDV EHHQ VHW IRU D VWXG\� 7KH WZR PHWKRGV DUH WKURXJK WKH FDOFXODWLRQ RI

IRUPXODV DQG WKURXJK WDEOH UHIHUHQFHV WKDW KDYH EHHQ FUHDWHG E\ WKHP� 7R REWDLQ YDOLGLW\� WKLV

VWXG\ KDV XVHG ERWK PHWKRGV WKDW KDYH EHHQ PHQWLRQHG� QDPHO\ WKURXJK IRUPXOD FDOFXODWLRQ

DQG WKURXJK UHIHUHQFH�

7KH IROORZLQJ LV WKH GHWHUPLQDWLRQ RI WKH VDPSOH VL]H IRU WKLV VWXG\�

D� &DOFXODWLRQ XVLQJ WKH IRUPXOD�
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[A�  &KL�VTXDUH WDEOH YDOXH

HA�  0DUJLQ RI HUURU

3  3RSXODWLRQ 3URSRVLWLRQ

1  3RSXODWLRQ VL]H

%DVHG RQ WKH IRUPXOD� ZH DV UHVHDUFKHUV KDYH VHW WKH DPRXQW RU SHUFHQWDJH WR EH XVHG LQ WKLV

VWXG\� 7KH IROORZLQJ DUH WKH GHWHUPLQDWLRQV DQG FDOFXODWLRQV SHUIRUPHG�

�� 3RSXODWLRQ VL]H �1� LV ��� ��� VWXGHQWV�

�� $W ��� FRQILGHQFH OHYHO ZLWK GHJUHH RI IUHHGRP � WKH FKL�VTXDUH YDOXH LV �[A�� �����

�� $W ��� FRQILGHQFH OHYHO WKH PDUJLQ RI HUURU LV �H� LV ����

�� 3RSXODWLRQ SURSRUWLRQ �3� LV ���

2U

�� 1  ��� ��� VWXGHQWV

�� [A�  �����

�� H  ����
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�� 3  ���

E� 5HIHUHQFHV XVLQJ WDEOHV�

7DEOH �� �� .UHMFLH DQG 0RUJDQ ������
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%DVHG RQ WKH WDEOH DQG WKH PHWKRG WR XVH WKH WDEOH� LW FDQ EH XQGHUVWRRG WKDW WKH

GHWHUPLQDWLRQ RI VDPSOH VL]H IRU D VWXG\ LV 1  6� 3RSXODWLRQ VL]H �1� IRU WKLV VWXG\ LV ���

���� +RZHYHU� WKH QXPEHU LV QRW OLVWHG LQ WKH WDEOH .UHMFLH DQG 0RUJDQ ������� 7KHUHIRUH� WKH

WRWDO SRSXODWLRQ VL]H VKRXOG EH URXQGHG WR WKH QXPEHU RU WKH QHDUHVW DQG OLVWHG LQ WKH WDEOH�

:LWK WKLV� WKH WRWDO SRSXODWLRQ VL]H VHW RI ��� ��� VKRXOG EH URXQGHG WR � ��� ��� �1  ���

��� a � ��� ����� %DVHG RQ WKH WDEOH� WKH WRWDO VDPSOH VL]H IRU WKH WRWDO SRSXODWLRQ VL]H RI �

��� ��� LV ��� �1  6 � � ��� ���  �����
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7KURXJK WKH FDOFXODWLRQ RI VDPSOH VL]H XVLQJ .UHMFLH DQG 0RUJDQ ������ IRUPXOD LV ����

:KLOH WKH WRWDO VDPSOH VL]H VWDWHG LQ WKH WDEOH .UHMFLH DQG 0RUJDQ ������ EDVHG RQ WKH WRWDO

SRSXODWLRQ VL]H LV ���� 7KHUHIRUH� WKH VDPSOH VL]H IRU WKLV VWXG\ LV EHWZHHQ WKH QXPEHU RI ���

WR ���� %DVHG RQ RXU GLVFXVVLRQ WR REWDLQ D IL[HG QXPEHU IRU WKH VDPSOH VL]H� ZH FKRVH WR XVH

WKH ODUJHVW QXPEHU RI ��� UHVSRQGHQWV�

��� 6$03/,1* 7(&+1,48(6

7KH UHVHDUFKHUV JXDUDQWHH WKDW HYHU\RQH LQ WKH SRSXODWLRQ KDV DQ HTXDO DQG LQGHSHQGHQW

SUREDELOLW\ RI EHLQJ FKRVHQ IRU WKH VDPSOH� DQG WKDW WKHUH DUH QR ELDVHV� 7KH WHUP �VLPSOH

UDQGRP VDPSOH� UHIHUV WR WKH IDFW WKDW HYHU\ LQVWDQFH LQ WKH SRSXODWLRQ KDV DQ HTXDO FKDQFH RI

EHLQJ LQFOXGHG LQ WKH VDPSOH� :KHQ XVLQJ UDQGRP VDPSOLQJ LW LV HDV\ WR ILQG UHVSRQGHQWV

EHFDXVH WKHUH DUH QR VSHFLILF IHDWXUHV UHTXLUHG� 7KH VDPSOLQJ WHFKQLTXH WKDW ZLOO EH XVHG LQ

WKLV UHVHDUFK LV SUREDELOLW\ WHFKQLTXH� 7KHUH DUH VHYHUDO W\SHV RI SUREDELOLW\ WHFKQLTXHV ZKLFK

LQFOXGH RXU XVHG WHFKQLTXH� 7KH VDPSOLQJ WHFKQLTXH WKDW ZH DUH XVLQJ LV D VLPSOH UDQGRP

WHFKQLTXH� (DFK VDPSOH KDV DQ HTXDO FKDQFH RI EHLQJ SLFNHG LQ SUREDELOLW\ VDPSOLQJ� $

SUREDELOLW\ VDPSOH LV RQH LQ ZKLFK HDFK HOHPHQW RI WKH SRSXODWLRQ KDV D NQRZQ QRQ�]HUR

FKDQFH RI EHLQJ VHOHFWHG� 7KLV VDPSOLQJ DSSURDFK GHWHUPLQHV WKH OLNHOLKRRG WKDW RXU VDPSOH LV

UHSUHVHQWDWLYH RI D SRSXODWLRQ� 3UREDELOLW\ VDPSOLQJ PHWKRGV LQFOXGH VLPSOH UDQGRP

VDPSOLQJ V\VWHPDWLF VDPSOLQJ VWUDWLILHG VDPSOLQJ DQG FOXVWHU VDPSOLQJ� +RZHYHU� LQ WKLV

VWXG\ ZH DUH HPSOR\LQJ VLPSOH UDQGRP VDPSOLQJ� D W\SH RI SUREDELOLW\ VDPSOLQJ LQ ZKLFK WKH

UHVHDUFKHU SLFNV D VXEVHW RI SDUWLFLSDQWV DW UDQGRP IURP D SRSXODWLRQ� ,V D PHPEHU RI WKH

SRSXODWLRQ KDYLQJ DQ HTXDO FKDQFH RI EHLQJ VHOHFW� 'DWD LV FROOHFWHG IURP DV ODUJH D

SHUFHQWDJH DV SRVVLEOH RI WKHVH UDQGRP VXEVHWV� %DVLFDOO\� WKLV PHWKRG LV WKH PRVW

VWUDLJKWIRUZDUG RI DOO WKH SUREDELOLW\ VDPSOLQJ PHWKRGV VLQFH LW RQO\ LQYROYHV D VLQJOH UDQGRP

FY
P 

FK
P



)$&8/7< (175(35(1(856+,3 $1' %86,1(66

��

VHOHFWLRQ DQG UHTXLUHV OLWWOH DGYDQFH QRWLFH DERXW WKH SRSXODWLRQ� ,W LV EHFDXVH WKLV PHWKRG XVH

UDQGRPL]DWLRQ DQ\ UHVHDUFK SHUIRUPHG RQ WKLV VDPSOH VKRXOG KDYH KLJK LQWHUQDO DQG H[WHUQDO

YDOLGLW\�

$IWHU XVLQJ VLPSOH UDQGRP VDPSOLQJ� WKH GDWD ZHUH FROOHFWHG XVLQJ WKH VQRZEDOO

VDPSOLQJ PHWKRG� 6QRZEDOO LV D WHFKQLTXH WKDW ZDV GHYHORSHG E\ UHVSRQGHQWV WKURXJK

VXJJHVWLRQV IURP D UDQGRP VDPSOH� 6QRZEDOO LV D W\SH RI QRQ�SUREDELOLW\ WHFKQLTXH DQG

VQRZEDOO VDPSOLQJ LV FKRRVLQJ WKH SDUWLFLSDQWV WR ILQG PRUH SDUWLFLSDQWV IRU PDNLQJ D VDPSOH

JURXS� 7KH UHDVRQ ZK\ XVLQJ WKLV WHFKQLTXH LV WR JHW UHVSRQGHQWV IURP WKH FLUFOH ZH WDUJHW�

��� 5(6($5&+ ,167580(17 '(9(/230(17

$ VXUYH\ TXHVWLRQQDLUH� ZKLFK FRQWDLQV TXHVWLRQV VSHFLILF WR WKH VWXG\� LV WKH PDLQ WRRO

EHLQJ XVHG LQ WKLV VWXG\� 7R EH PRUH SUHFLVH� WKH WHVWLQJ LQVWUXPHQW ZRXOG EH D VHOI�

DGPLQLVWHUHG TXHVWLRQQDLUH� $ VHOI�DGPLQLVWHUHG TXHVWLRQQDLUH� DFFRUGLQJ WR /DYUDNDV �������

LV D VHULHV RI TXHVWLRQV GHVLJQHG WR FROOHFW GDWD IURP UHVSRQGHQWV� DQG WKH\ FDQ FRPSOHWH WKH

TXHVWLRQQDLUH ZLWKRXW WKH LQWHUYHQWLRQ RI UHVHDUFKHUV GXULQJ WKH GDWD FROOHFWLRQ SURFHVV�

4XHVWLRQQDLUH 'HVLJQ

7KH TXHVWLRQV LQ VHFWLRQ $ DUH DOO DERXW GHPRJUDSKLF GHWDLOV� VXFK DV HDFK UHVSRQGHQW
V

JHQGHU� DJH� UDFH� OHYHO RI HGXFDWLRQ� XQLYHUVLW\ LQVWLWXWLRQV� LQFRPH OHYHO� DQG XVLQJ

FRQWDFWOHVV SD\PHQW RU QRW� $ VLPSOH�GLFKRWRP\ TXHVWLRQ LV D IL[HG�DOWHUQDWLYH LQTXLU\ LQ

ZKLFK WKH UHVSRQGHQW PXVW FKRRVH EHWZHHQ WZR RSWLRQV� ,Q SDUW $� D VLPSOH�GLFKRWRP\

TXHVWLRQ LV XWLOL]HG� $ GHWHUPLQDQW�FKRLFH TXHVWLRQ� ZKLFK LV D IL[HG DOWHUQDWLYH TXHVWLRQ WKDW

UHTXLUHV WKH UHVSRQGHQW WR SLFN DPRQJ PXOWLSOH YLDEOH RSWLRQV� LV DOVR XVHG LQ VHFWLRQ $�
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)RU H[DPSOH�

6HFWLRQ $� 'HPRJUDSKLF 3URILOH

ϭ͘ *HQGHU �-DQWLQD�

0DOH� /HODNL

)HPDOH� 3HUHPSXDQ

Ϯ͘ $JH �8PXU�

���

�����

�����

!��

ϯ͘ 5DFH �%DQJVD�

0DOD\

&KLQHVH

,QGLDQ

2WKHU

,Q VHFWLRQ % RI WKH TXHVWLRQQDLUH FRQVLVW RI � SDUWV� HDFK SDUW FRQVLVWV RI PLQLPXP �

TXHVWLRQV RI ZKLFK ZLOO EH XVHG WR PHDVXUH WKH GHSHQGHQW YDULDEOH OHYHO RI DFFHSWDQFH H�

ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV� DQG WKH RWKHU �� TXHVWLRQV

ZLOO EH XVHG WR WHVW WKH RWKHU IRXU LQGHSHQGHQW YDULDEOHV H�ZDOOHW FRQVXPSWLRQ IDFWRUV ZKLFK LV

SHUFHLYHG HDVH RI XVH� SHUFHLYHG XVHIXOQHVV� VRFLDO LQIOXHQFH� DQG JRYHUQPHQW LQLWLDWLYH�
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)XUWKHUPRUH� D ��SRLQW /LNHUW 6FDOH UDWLQJ WHFKQLTXH ZDV XWLOL]HG WR DVVHVV HDFK RI WKH

LWHPV LQ VHFWLRQ % RI WKH TXHVWLRQQDLUHV� ZKLFK LV DQ LQWHUYDO VFDOH� 7KH SXUSRVH RI WKH /LNHUW

6FDOH UDWLQJ PHWKRG LV WR HYDOXDWH DQ DWWLWXGH E\ DOORZLQJ UHVSRQGHQWV WR LQGLFDWH KRZ

VWURQJO\ WKH\ DJUHH RU GLVDJUHH ZLWK TXHVWLRQV UDQJLQJ IURP KLJKO\ SRVLWLYH WR KLJKO\ QHJDWLYH

WRZDUG WKH LWHPV XQGHU WHVW� (DFK HOHPHQW ZLOO EH WHVWHG RQ ��SRLQW VFDOHV LQ ZKLFK IURP � 

VWURQJO\ GLVDJUHH� � GLVDJUHH� � QHXWUDO� � DJUHH DQG � VWURQJO\ DJUHH�

)RU H[DPSOH�

,QGHSHQGHQW 9DULDEOH

L� 3HUFHLYHG HDVH RI XVH

6WDWHPHQW � � � � �

�� 7KH XVH RI H�ZDOOHW SD\PHQW PHWKRG LV FOHDU DQG

XQGHUVWDQGDEOH� �3HQJJXQDDQ NDHGDK SHPED\DUDQ H�ZDOOHW

DGDODK MHODV GDQ GLIDKDPL��

�� , EHOLHYH WKDW H�ZDOOHW SD\PHQW VHUYLFHV ZRXOG EH HDV\ WR XVH�

�6D\D SHUFD\D EDKDZD SHUNKLGPDWDQ SHPED\DUDQ H�ZDOOHW DNDQ

PXGDK GLJXQDNDQ��

�� 8VLQJ H�ZDOOHW SD\PHQW VHUYLFHV LV QRW PHQWDOO\ FKDOOHQJLQJ�

�0HQJJXQDNDQ SHUNKLGPDWDQ SHPED\DUDQ H�ZDOOHW WLGDN

PHQFDEDU PHQWDO��

�� (�ZDOOHW SD\PHQW WHFKQRORJ\ LV HDV\ WR OHDUQ� �7HNQRORJL

SHPED\DUDQ H�ZDOOHW PXGDK GLSHODMDUL��

7KH RULJLQ RI WKH TXHVWLRQQDLUH LV VKRZQ DV EHORZ�
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7DEOH �� �� 2ULJLQ RI 4XHVWLRQQDLUH

�� /HYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

1R� 4XHVWLRQV 2ULJLQDOV 6RXUFHV

� , LQWHQG WR XVH H�ZDOOHW ZKHQ

WKH PHUFKDQWV KDYH D KLJK

SHUFHQWDJH RI DFFHSWDQFH�

, LQWHQG WR XVH H�ZDOOHW

ZKHQ WKH PHUFKDQWV KDYH D

KLJK DFFHSWDQFH UDWH�

$GDSWHG IURP &KXD

������

� , LQWHQG WR XVH H�ZDOOHW LI WKH

DSSOLFDWLRQ RSHUDWHV ZLWKRXW

LVVXHV�

, LQWHQG WR XVH H�ZDOOHW LI WKH

DSSOLFDWLRQ UXQV VPRRWKO\�

� , SUHIHU WR XVH DQ\ H�ZDOOHW

DSSOLFDWLRQ UDWKHU WKDQ FDVK

SD\PHQW�

, SUHIHU WR XVH H�ZDOOHW

UDWKHU WKDQ FDVK SD\PHQW�

� , LQWHQG WR XWLOL]H DQ H�ZDOOHW

PRUH IUHTXHQWO\ LQ WKH IXWXUH�

, LQWHQG WR LQFUHDVH P\ XVH

RI H�ZDOOHW LQ WKH IXWXUH�

$GDSWHG IURP

<DQJ� 0�� 0DPXQ�

$�$�� 0RKLXGGLQ�

0�� 1DZL� 1�&��

=DLQRO� 1�5�

�� 3HUFHLYHG HDVH RI XVH

1R� 4XHVWLRQV 2ULJLQDOV 6RXUFHV

�� 7KH XVH RI H�ZDOOHW

SD\PHQW PHWKRG LV FOHDU

DQG XQGHUVWDQGDEOH�

7KH XVH RI H�ZDOOHW SD\PHQW

PHWKRG LV FOHDU DQG

XQGHUVWDQGDEOH�

$GDSWHG IURP

&KZDK &KHH

;XDQ HW DO�

������
�� , EHOLHYH WKDW H�ZDOOHW

SD\PHQW VHUYLFHV ZRXOG EH

HDV\ WR XVH�

7KH XVH RI H�ZDOOHW SD\PHQW

PHWKRG LV FOHDU DQG

XQGHUVWDQGDEOH�

�� 8VLQJ H�ZDOOHW SD\PHQW

VHUYLFHV LV QRW PHQWDOO\

FKDOOHQJLQJ�

7KH XVH RI H�ZDOOHW SD\PHQW

PHWKRG LV FOHDU DQG

XQGHUVWDQGDEOH�
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�� (�ZDOOHW SD\PHQW

WHFKQRORJ\ LV HDV\ WR OHDUQ�

7KH XVH RI H�ZDOOHW SD\PHQW

PHWKRG LV FOHDU DQG

XQGHUVWDQGDEOH�

�� 3HUFHLYHG 8VHIXOQHVV

12� 4XHVWLRQV 2ULJLQDOV 6RXUFHV

�� 8VLQJ H�ZDOOHW VDYHV PH WLPH� 8VLQJ H�ZDOOHW VDYHV PH WLPH� $GDSWHG IURP

9\� 7� 1� �������� (�ZDOOHW LV D SUDFWLFDO RSWLRQ

LQ PDNLQJ SD\PHQW�

(�ZDOOHW LV D SUDFWLFDO RSWLRQ

LQ PDNLQJ SD\PHQW�

�� 8VLQJ H�ZDOOHW PDNHV LW HDVLHU

IRU PH WR FDUU\ RXW P\ GD\�

WRGD\ WDVNV�

8VLQJ H�ZDOOHW PDNHV LW HDVLHU

IRU PH WR FDUU\ RXW P\ GD\�WR�

GD\ WDVNV�

�� 8VLQJ H�ZDOOHW LV WKH WUHQG RI

WKH PRGHUQ OLIHVW\OH�

8VLQJ H�ZDOOHW LV WKH WUHQG RI

WKH PRGHUQ OLIHVW\OH�

�� 6RFLDO LQIOXHQFH

1R� 4XHVWLRQV 2ULJLQDOV 6RXUFHV

� 3HRSOH ZKR LQIOXHQFH P\

EHKDYLRXU WKLQN WKDW , VKRXOG

XVH WKH H�ZDOOHW DV D PHGLXP

RI SD\PHQW�

3HRSOH ZKR LQIOXHQFH P\

EHKDYLRXU WKLQN WKDW , VKRXOG

XVH WKH FRQWDFWOHVV SD\PHQW�

$GDSWHG IURP

&KZDK &KHH

;XDQ HW DO�

������
� , ZLOO XVH H�ZDOOHW DV D PHGLXP

RI SD\PHQW LI WKH VHUYLFH LV

ZLGHO\ XVHG E\ SHRSOH LQ P\

VXUURXQGLQJ�

, ZLOO XVH FRQWDFW�OHVV

SD\PHQW LI WKH VHUYLFH LV

ZLGHO\ XVHG E\ SHRSOH LQ P\

FRPPXQLW\�

� $OPRVW DOO P\ IDPLO\ PHPEHUV

DQG IULHQGV XVH H�ZDOOHWV DV

PHGLXP RI SD\PHQW�

$OPRVW DOO P\ IULHQGV XVH H�

ZDOOHWV� 0\ IDPLO\ PHPEHUV

XVH H�ZDOOHWV�

$GDSWHG IURP

0DUYHOOR HW DO�

������
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� %RWK P\ IDPLO\ DQG SHUVRQ

ZKR DUH LPSRUWDQW WR PH DIIHFW

P\ LQWHQWLRQ WR XVH WKH H�

ZDOOHW DV PHGLXP DV SD\PHQW�

)DPLO\ DQG SHRSOH ZKR DUH

LPSRUWDQW WR PH DIIHFW P\

LQWHQWLRQ WR XVH WKH H�ZDOOHW�

$GDSWHG IURP

6LHZ &KHLQ 7HR

HW DO� ������

�� *RYHUQPHQW LQLWLDWLYH

1R� 4XHVWLRQV 2ULJLQDOV 6RXUFHV

� 7KH 0DOD\VLDQ JRYHUQPHQW

HQFRXUDJHG WKH SXEOLF WR PDNH

PHGLXP RI SD\PHQW WUDQVDFWLRQV

XVLQJ H�ZDOOHWV GXULQJ WKH &29,'�

�� SDQGHPLF�

'XULQJ &29,'���

SDQGHPLF� WKH JRYHUQPHQW

HQFRXUDJHV SD\PHQW

WUDQVDFWLRQ XVLQJ H�

ZDOOHWV�

$GDSWHG IURP

+HQG\ 0XVWLNR

$ML� ,]UD %HUDNRQ

	

0DL]DLWXODLGDZDWL

0G +XVLQ _ ������� 7KH 0DOD\VLDQ JRYHUQPHQW JDYH

JUHDW SULRULW\ WR H�ZDOOHW VHUYHU

IDFLOLWLHV DV D PHGLXP RI SD\PHQW

GXULQJ SDQGHPLF &29,'���

SDQGHPLF�

'XULQJ &29,'���

SDQGHPLF� WKH JRYHUQPHQW

HQVXUHV H�ZDOOHWV VHUYHU

IDFLOLWLHV�

� 'XULQJ WKH &29,'��� SDQGHPLF�

WKH 0DOD\VLDQ JRYHUQPHQW

HQFRXUDJHG WKH SXEOLF WR LQQRYDWH

WKH PHGLXP RI SD\PHQW PHWKRGV

WKURXJK H�ZDOOHWV�

'XULQJ &29,'���

SDQGHPLF� WKH JRYHUQPHQW

HQFRXUDJHV SD\PHQW

LQQRYDWLRQ YLD H�ZDOOHWV�

� 'XULQJ WKH &29,'��� SDQGHPLF�

WKH 0DOD\VLDQ JRYHUQPHQW

LQFUHDVHG FRQWURO WKH PHGLXP RI

SD\PHQW RSHUDWLRQV WKURXJK H�

ZDOOHWV WR HQVXUH VHFXULW\�

'XULQJ &29,'���

SDQGHPLF� WKH JRYHUQPHQW

FRQWUROV H�ZDOOHWV SD\PHQW

RSHUDWLRQV�

3LORW 7HVW

$ SLORW VWXG\ LV XQGHQLDEO\ LPSRUWDQW DQG FUXFLDO WR GR SULRU WR WKH ODUJH�VFDOH GDWD

JDWKHULQJ LQ WKH UHVHDUFK SURMHFW �+DVVDQ� 6FKDWWEHU� 	 0D]]D� ������ $FFRUGLQJ WR
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7HLMOLQJHQ DQG +XQGOH\ ������ LQ WKHLU VRFLDO UHVHDUFK VXUYH\� D SLORW VWXG\ SULRU WR GDWD

FROOHFWLRQ PD\ KHOS GHWHUPLQH WKH GHSHQGDELOLW\ RI WKH UHVHDUFK SURWRFRO� DQDO\]H SRWHQWLDO

GLIILFXOWLHV� DQG DVVHVV LI WKH DSSURDFK XWLOL]HG LV XVHIXO DQG HIILFLHQW� 7R HODERUDWH� D SLORW WHVW

ZLOO EH FRQGXFWHG RQ VXEJURXSV ZLWKLQ WKH VDPSOH WKDW DUH UHTXLUHG IRU WKH VWXG\ �&HQWHU IRU

(YDOXDWLRQ DQG 5HVHDUFK � 7REDFFR &RQWURO (YDOXDWLRQ &HQWHU� ������ 7KLV LV DQ H[SHULPHQW

WKDW ZLOO DOORZ XV WR DGMXVW DQG LGHQWLI\ WKH SUREOHP ZLWK WKH TXHVWLRQQDLUH VXUYH\ EHIRUH LW LV

GLVWULEXWHG WR WKH PDLQ UHVSRQGHQWV� )XUWKHUPRUH� LW DYRLGV XQFOHDU TXHVWLRQV DQG DQVZHUV WKDW

KDYH GLYHUVH PHDQLQJV� WKHUHIRUH� WKH SLORW WHVW ZLOO DLG LQ UHGXFLQJ TXHVWLRQQDLUH HUURU DQG

REWDLQLQJ FRUUHFW GDWD WKURXJKRXW WKH PDMRU GDWD FROOHFWLRQ SURFHGXUH� 2XU SLORW WHVW ZLOO EH

FDOFXODWHG ��� XVLQJ WKH WRWDO RI RXU UHVSRQGHQWV ZKLFK LV ��� PXOWLSOLHG E\ ���� 7KHQ� RXU

WRWDO SLORW WHVW LV �� UHVSRQGHQWV DQG ZLOO EH VHOHFWHG VHSDUDWHO\ IURP RXU WRWDO VDPSOH VL]H�

��� 0($685(0(17 2) 7+( 9$5,$%/(6

7KH VFDOH RI PHDVXUHPHQW LV D WRRO PHFKDQLVP E\ ZKLFK LQGLYLGXDOV DUH GLVWLQJXLVKHG

DV WR KRZ WKH\ GLIIHU IURP RQH DQRWKHU RQ WKH YDULDEOHV RI LQWHUHVW WR WKH VWXG\� 7KHUH DUH �

W\SHV RI VFDOHV ZKLFK DUH QRPLQDO� RUGLQDO� LQWHUYDO� DQG UDWLR� 7KH UHVHDUFK LQVWUXPHQW WKDW

ZLOO EH XVHG LQ WKLV VWXG\ LV WKH TXHVWLRQQDLUH WKHUHIRUH� WKH W\SHV RI PHDVXUHPHQW VFDOH WKDW

DSSOLHG LQ WKLV VXUYH\ TXHVWLRQQDLUH DUH QRPLQDO� LQWHUYDO DQG UDWLR� 7KHUHIRUH� RUGLQDO VFDOH

PHDVXUHPHQW LV QRW XVHG LQ WKLV UHVHDUFK� 7KH TXHVWLRQQDLUHV DUH GLYLGHG LQWR WZR VHFWLRQV

ZKLFK DUH LQ 6HFWLRQ $ DQG 6HFWLRQ %� 6HFWLRQ $ ZLOO DSSO\ WKH QRPLQDO DQG UDWLR VFDOHV

EHFDXVH LW ZLOO DVN DERXW WKH GHPRJUDSKLF SURILOH RI WKH WDUJHWHG UHVSRQGHQWV� :KHUHDV

6HFWLRQ % DSSOLHG LQWHUYDO VFDOH IRU GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV IURP WKH IUDPHZRUN

WKDW ZDV DGRSWHG IURP WKH SUHYLRXV VWXGLHV� %HVLGHV� ��SRLQW /LNHUW VFDOHV DUH DSSOLHG LQ WKLV
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VHFRQG VHFWLRQ WR JHW DFFXUDWH GDWD� 7KLV TXHVWLRQQDLUH ZLOO KHOS UHVHDUFKHUV WR H[DPLQH HDFK

YDULDEOH RI VFDOHV LQYROYHG EHFDXVH WKH GDWD FROOHFWHG ZLOO EH DQDO\VHG�

����� 1RPLQDO 6FDOH

1RPLQDO PHDQV FDWHJRUL]HG YDULDEOH� DQG LWV YDOXHV FDQQRW EH UDQNHG� 7KLV VFDOH LV

SRSXODUO\ XVHG LQ TXDOLWDWLYH YDULDEOHV� ,W ZLOO KHOS UHVHDUFKHUV WR VHW WKH VXEMHFWV WR

FHUWDLQ FDWHJRULHV RU JURXSV� ,Q TXHVWLRQQDLUHV� WKH QRPLQDO VFDOH VXFK DV JHQGHU �PDOH

RU IHPDOH�� DJH ��� \HDUV ROG XQWLO DERYH �� \HDUV ROG�� UDFH �0DOD\� &KLQHVH� ,QGLDQ

RU RWKHUV�� OHYHO RI HGXFDWLRQ �GLSORPD XQWLO SURIHVVLRQDO FHUWLILFDWH�� XQLYHUVLWLHV�

LQFRPH OHYHO DQG XVLQJ FRQWDFWOHVV SD\PHQW RU QRW� $OO WKHVH TXHVWLRQV ZLOO EH

FDWHJRUL]HG WR GHWHUPLQH WKH GHPRJUDSKLF SURILOH IRU HDFK WDUJHWHG UHVSRQGHQW�

����� ,QWHUYDO 6FDOH

,QWHUYDO VFDOH PHDQV WKH YDOXHV RI WKH YDULDEOH FDQ EH UDQNHG DQG WKH GLIIHUHQFHV RI

WKH YDOXHV VKRZ WKH GLVWDQFHV EHWZHHQ WKH YDOXHV� ,QWHUYDOV KDYH HTXLGLVWDQW SRLQWV

DORQJ VRPH XQGHUO\LQJ FRQWLQXXP� /LNHUW VFDOH LV XVHG DV RQH RI WKH PRVW EDVLF

SV\FKRPHWULF WRROV DQG LV RIWHQ XVHG LQ HGXFDWLRQDO DQG VRFLDO VFLHQFH UHVHDUFK

�$QNXU -�� ������ 7KLV VFDOH LV PHDVXUHG LQ TXDQWLWDWLYH DWWULEXWHV� $OO QXPEHUV RI

DQVZHUV � WR � LQ /LNHUW VFDOHV UHSUHVHQW WKH OHYHO RI DFFHSWDQFH� 7KLV VFDOH KDV QR UHDO

]HUR SRLQW� ,W FDWHJRUL]HV WR GHQRWH WKH GLIIHUHQFHV DQG UDQN�RUGHUV FDWHJRULHV LQ VRPH

PHDQLQJIXO ZD\� :H XVHG PHDQ� PRGH� PHGLDQ DQG VWDQGDUG GHYLDWLRQ WR PHDVXUH WKH

FHQWUDO WHQGHQF\ LQ WKLV UHVHDUFK� %HVLGHV� D ��SRLQW /LNHUW VFDOH XVHG LQ WKH UHVHDUFK

UDQJLQJ IURP VWURQJO\ GLVDJUHH ���� GLVDJUHH ���� QHXWUDO ���� DJUHH ��� DQG VWURQJO\
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DJUHH ��� LV GHVLJQHG WR H[DPLQH KRZ VWURQJO\ WKH VWDWHPHQWV DJUHH RU GLVDJUHH� 7KLV

/LNHUW VFDOH LV DSSOLHG LQ 6HFWLRQ % LQ TXHVWLRQQDLUHV�

����� 5DWLR VFDOH

5DWLR LV GLIIHUHQFHV RI WKH YDOXHV VKRH WKH GLVWDQFHV EHWZHHQ WKH YDOXHV DQG WKH UDWLR

RI YDOXHV LI GHILQHG DV WKH YDULDEOH KDV D WUXH ]HUR SRLQW� 7KLV PHDQV DQ HYHQ QXPEHU

RI ]HUR DOVR ZLOO JLYH D PHDQLQJ� 5HVHDUFKHUV XVHG UDWLR VFDOH LQ 6HFWLRQ $ RI

TXHVWLRQQDLUHV IRU DJH DQG LQFRPH OHYHO RI UHVSRQGHQWV�

��� 352&('85( )25 '$7$ $1$/<6,6

����� 'DWD 3URFHVVHV DQG 'DWD $QDO\VLV

7KH GDWD ZDV HQWHUHG LQWR WKH 6366 VRIWZDUH RQFH DOO RI WKH GDWD KDG EHHQ REWDLQHG

IRU DQDO\VLV DQG K\SRWKHVLV WHVWLQJ� 7KH GDWD FROOHFWHG IRU WKLV VWXG\ ZLOO EH FRPSXWHG DQG

DQDO\VHG XVLQJ WKH 6WDWLVWLFDO 3DFNDJH IRU WKH 6RFLDO 6FLHQFH �6366�� 6366 LV D PXOWL�SXUSRVH

DQG UHVSRQVLYH SURJUDP GHVLJQHG WR UXQ D ZLGH UDQJH RI VWDWLVWLFDO SURFHGXUHV DQG LV ZLGHO\

XVHG LQ D UDQJH RI GLVFLSOLQHV DQG LV DYDLODEOH IRU DOO FRPSXWHUV� $ WRWDO RI ��� VHWV RI

TXHVWLRQQDLUHV ZLOO EH GLVWULEXWHG LQ VHOHFWHG XQLYHUVLWLHV DQG DOO GDWD FRPSLOHG WR EH DQDO\VHG�

,W LV SDUWLFXODUO\ WR H[SUHVV WKH UHODWLYH IUHTXHQF\ RI VXUYH\ UHVSRQVHV�

����� 'HVFULSWLYH $QDO\VLV
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$ GHVFULSWLYH DQDO\VLV ZLOO EH XWLOL]HG WR GHVFULEH WKH FKDUDFWHULVWLFV RI WKH GDWD WKURXJK

PHDQ� PHGLDQ� VWDQGDUG GHYLDWLRQ� YDULDQFH� UDQJH� DQG SHUFHQWLOH� 7KLV LV D ZD\ WR

VXPPDUL]H WKH GDWD FROOHFWHG DQG GHVFULEH WKH GDWD WKDW RFFXUUHG LQ WKH VDPSOH� 7KHUHIRUH�

GHVFULSWLYH DQDO\VLV FDQ KHOS UHVHDUFKHUV WR VWXG\ IHDWXUHV WKDW ZLOO LQIOXHQFH UHVHDUFK

FRQFOXVLRQV� 7KHVH GDWD ZLOO WKHQ EH WUDQVIRUPHG� 'HWDLOHG H[SODQDWLRQ RI WKH UHVXOWV ZLOO EH

LQ &KDSWHU ��

����� 5HOLDELOLW\ 7HVW

$FFRUGLQJ WR 5RVDURVR ������� UHOLDELOLW\ LV D FULWLFDO TXDOLW\ RI DQ\ WHVW ZKHWKHU

ZULWWHQ WHVW� SHUIRUPDQFH DSSUDLVDO� LQIRUPDO REVHUYDWLRQ RU TXHVWLRQV� 7KHUHIRUH� UHOLDELOLW\ LV

DOVR NQRZQ DV FRQVLVWHQF\ RU UHSHDWDELOLW\ RI VXFK PHDVXUHPHQWV �$QQH %UXWRQ� ������ 7KLV

KDV WR GR ZLWK WKH DFFXUDF\ RI WKH PHDVXULQJ LQVWUXPHQW� $FFRUGLQJ WR 3HWHU 0� )D\HUV

������� D VFDOH WKDW FDQ SURGXFH UHSURGXFLEOH DQG FRQVLVWHQW UHVXOWV LV WKH PHDQLQJ RI

UHOLDELOLW\ RI VFDOH� 5HOLDELOLW\ IRFXVHV RQ PHDVXULQJ RQ JHQHUDWH TXDQWLWDWLYH GDWD LQ ZKLFK

LQWHUYDO DQG UDWLR GDWD �$QQH %UXWRQ� ������ :H XVH D VWDQGDUG PHDVXUH RI LQVWUXPHQW

UHOLDELOLW\� &URQEDFK¶V $OSKD WR PHDVXUH UHOLDELOLW\ E\ FDOFXODWLQJ WKH UHOLDELOLW\ FRHIILFLHQW

DVVHVVHV WKH FRQVLVWHQF\ RI WKH HQWLUH VFDOH ZLWK WKLV UHOLDELOLW\ LQVWUXPHQW DQG EHLQJ WKH PRVW

ZLGHO\ XVHG PHDVXUH� &URQEDFK¶V DOSKD LV D UHOLDELOLW\ FRHIILFLHQW WKDW LQGLFDWHV WKH H[WHQW WR

ZKLFK RQH JURXS RI LWHPV RU YDULDEOHV LV SRVLWLYHO\ FRUUHODWHG ZLWK DQRWKHU� 7KLV UHOLDELOLW\

WHVW LV WR HQVXUH WKDW FRQVLVWHQW UHVXOWV ZLOO RFFXU ZLWKRXW ELDV DQG LV DQ LQGLFDWRU IRU WKH

UHOLDELOLW\ RI WKH PHDVXUHPHQWV DQG JHWWLQJ FRQVLVWHQW PHDVXUHPHQWV RYHU WLPH�

����� 3HDUVRQ &RUUHODWLRQ &RHIILFLHQW
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&RHIILFLHQWV LQGLFDWH FRUUHODWLRQV EHWZHHQ YDULDEOHV FDQ EH PHDVXUHG ZLWK WKH XVH RI

GLIIHUHQW �-DQ +DXNH� ������ 3HDUVRQ &RUUHODWLRQ &RHIILFLHQW PHDVXUHV WKH VWUHQJWK DQG

GLUHFWLRQ RI D OLQHDU UHODWLRQVKLS EHWZHHQ WZR YDULDEOHV� GHVFULELQJ WKH GLUHFWLRQ DQG H[WHQW WR

ZKLFK RQH YDULDEOH LV OLQHDUO\ UHODWHG WR DQRWKHU �6RUDQD�'DQLHOD %ROERDFD� Q�G��� $FFRUGLQJ

WR +DOGXQ $NRJOX ������� WKLV WHVWV XVH WKH GDWD IURP WKH WZR GLIIHUHQW YDULDEOHV WR WHVW LW

ZKHWKHU WKHUH LV D OLQHDU UHODWLRQVKLS EHWZHHQ ERWK YDULDEOHV DV LWV ILUVW VWHS LV WR FKHFN WKH

UHODWLRQVKLS E\ XVLQJ D VFDWWHU SORW IRU OLQHDULW\ WKHQ 3HDUVRQ
V U FDOFXODWHG E\ D SDUDPHWULF

WHVW�

7KH 3HDUVRQ FRUUHODWLRQ FRHIILFLHQW LV UHSUHVHQWHG LQ D VDPSOH E\ U ZKHUHDV LQ WKH

SRSXODWLRQ IURP ZKLFK WKH VDPSOH ZDV GUDZQ LW LV UHSUHVHQWHG E\ ȡ� 7KH FRHIILFLHQW LV

PHDVXUHG RQ D VFDOH ZLWK QR XQLWV DQG FDQ WDNH D YDOXH IURP í� WKURXJK � WR �� RU �� � � � ��

DV LW GHQRWHG DV 5�

7KXV� WKHUH DUH W\SHV RI FRUUHODWLRQV XVHG WR LQGLFDWH ZKHWKHU RQH RI WKH ULVLQJ YDULDEOHV

WHQGV WR LQIOXHQFH WKH RWKHU YDULDEOH� )LUVWO\� DQ HVWLPDWLRQ RI � PHDQV RQH YDULDEOH KDV QR

WHQGHQF\ WR LQIOXHQFH DQRWKHU YDULDEOH DQG JLYHV WKH DVVXPSWLRQ WKDW WKHUH ZLOO EH QR

FRUUHODWLRQ EHWZHHQ ERWK YDULDEOHV� 6HFRQGO\� WKH ILJXUH RI �� DQG EHORZ � PHDQV WKDW WKHUH LV

D QHJDWLYH RU D VWURQJ QHJDWLYH FRUUHODWLRQ UHODWLRQVKLS EHWZHHQ LQGHSHQGHQW YDULDEOH DQG

GHSHQGHQW YDULDEOH� ,W FDQ DOVR EH VDLG WKDW WKHUH H[LVWV EHWZHHQ WZR YDULDEOHV� 7KHUHIRUH� GDWD

ZLOO EH ORFDWHG RQ WKH VSUHDG SORW ZLWK D SHUIHFW VWUDLJKW OLQH LQ WKH GRZQZDUG VORSH� ,I WKHUH

LV QHJDWLYH FRUUHODWLRQ� ZKHQ RQH YDULDEOH LQFUHDVHV� WKH RWKHU YDULDEOH ZLOO GHFUHDVH DQG YLFH

YHUVD� 7KLUG W\SH RI FRUUHODWLRQ LV D SRVLWLYH FRUUHODWLRQ� ,W H[LVWV ZKHQ WKH ILJXUHV VKRZ PRUH

WKDQ � WR ��� 7KHUHIRUH� VLQFH SRVLWLYH FRUUHODWLRQ WHQGV WR LQFUHDVH IURP RQH YDULDEOH WR

DQRWKHU� WKH VFDWWHU SORW ZLOO EH D SRVLWLYH VORSH DQG DQ XSZDUG VORSH� $FFRUGLQJ WR &KZDK HW

DO� ������� LI WKH UDQJH IDOO EHWZHHQ ���� WR ���� RU ±���� WR ±����� LW FRQVLGHUV DV PRGHUDWH
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FRUUHODWLRQ� 'LIIHUHQW FRUUHODWLRQ YDOXHV LQGLFDWH GLIIHUHQW FRUUHODWLRQ VWUHQJWKV �6HGJZLFN�

������

����� 0XOWLSOH /LQHDU 5HJUHVVLRQ $QDO\VLV

$FFRUGLQJ WR *XOGHQ .D\D 8\DQLN ������� UHJUHVVLRQ DQDO\VLV LV D VWDWLVWLFDO WHFKQLTXH

WR SUHGLFW WKH UHODWLRQVKLS EHWZHHQ VHYHUDO LQGHSHQGHQW YDULDEOHV DQG D GHSHQGHQW YDULDEOH�

%\ XVLQJ PDQ\ LQGHSHQGHQW YDULDEOHV� LW LV YHU\ LPSRUWDQW IRU WKH UHVHDUFKHUV WR VWXG\ DOO WKH

LQGHSHQGHQW YDULDEOHV LQGHSHQGHQWO\ WRZDUGV LWV GHSHQGHQW YDULDEOH� E\ NHHSLQJ DOO RWKHU

YDULDEOHV IL[HG� ,Q D UHFHQW VWXG\� OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD ZLOO EH WKH GHSHQGHQW YDULDEOH ZKHUHDV WKH

LQGHSHQGHQW YDULDEOHV ZLOO EH FODVVLILHG LQWR IRXU ZKLFK DUH SHUFHLYHG HDVH RI XVH� SHUFHLYHG

XVHIXOQHVV� VRFLDO LQIOXHQFH DQG JRYHUQPHQW LQLWLDWLYH�

6LJQLILFDQFH OHYHOV RI �� ZLOO EH WHVWHG LQ WKLV VWXG\� ,I WKH S�YDOXH LV JUHDWHU WKDQ �����

WKHUHIRUH WKH UHVXOW LQGLFDWHV WKDW WKH QXOO K\SRWKHVLV ZLOO EH UHMHFWHG� 7KLV PHDQV WKH

LQGHSHQGHQW YDULDEOH WKDW LV FRQVLGHUHG LV QRW VLJQLILFDQW DW �� OHYHO RI VLJQLILFDQFH� +RZHYHU�

LI WKH S�YDOXH LV OHVV WKDQ ���� RU ��� WKLV LQGLFDWHV WKDW WKHUH LV D VLJQLILFDQW UHODWLRQVKLS

EHWZHHQ WKH LQGHSHQGHQW YDULDEOH DQG GHSHQGHQW YDULDEOH DW WKH OHYHO RI VLJQLILFDQFH DW ���

7KHUHIRUH� GR QRW UHMHFW WKH QXOO K\SRWKHVLV� 1H[W� WKH EHWD YDOXH RI HDFK RI WKH LQGHSHQGHQW

YDULDEOHV KDV D JUHDWHU LPSDFW RQ WKH GHSHQGHQW YDULDEOH� 7KH JUHDWHU WKH YDOXH RI EHWD� WKH

JUHDWHU WKH WHQGHQF\ RI WKH LQGHSHQGHQW YDULDEOH WRZDUGV WKH GHSHQGHQW YDULDEOH� 7KHUHIRUH�

WKH UHVXOW RI ZKLFK VKRXOG EH OHVV WKDQ WKH VWDQGDUG GHYLDWLRQ RI WKH GHSHQGHQW YDULDEOH WR

VLJQLI\ JRRG ILW�
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7KLV PHWKRGRORJ\ LV LQFOXVLYH RI WKH UHVHDUFK GHVLJQ WKDW ZLOO EH XVHG LQ WKLV VWXG\� 7KH

GHWHUPLQDWLRQ RI WKH SRSXODWLRQ DQG VDPSOH RI WKH VWXG\ LV DV LW KDV EHHQ VHW WKDW LQFOXGHV

SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD E\ XVLQJ WKH PHWKRG RI .UHMFLH DQG 0RUJDQ ������� 7R

REWDLQ PRUH DFFXUDWH LQIRUPDWLRQ RQ WKH UHODWLRQVKLS EHWZHHQ WKH IDFWRUV RI H�ZDOOHW XVH DQG

WKH OHYHO RI DFFHSWDQFH DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� UHVHDUFKHUV KDYH XVHG

SULPDU\ GDWD E\ GLVWULEXWLQJ TXHVWLRQQDLUHV WR UHVSRQGHQWV ZKR KDYH EHHQ VHW� 7KH GDWD

REWDLQHG ZLOO EH FROOHFWHG DQG WKHQ DQDO\VHG DQG GLVFXVVHG WR REWDLQ WKH GHVLUHG UHVXOWV RI WKH

VWXG\ RQ WKH UHODWLRQVKLS EHWZHHQ WKH IDFWRUV RI H�ZDOOHW XVH DQG WKH OHYHO RI DFFHSWDQFH

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 0HWKRGV RI DQDO\VLV XVHG WR FRQGXFW DQDO\VLV

RI WKH GDWD RI WKLV VWXG\ DUH 6366� GHVFULSWLYH DQDO\VLV� UHOLDELOLW\ WHVW� 3HDUVRQ FRUUHODWLRQ

FRHIILFLHQW DQG PXOWLSOH OLQHDU UHJUHVVLRQ� $OO WKHVH PHWKRGV ZLOO EH XVHG WR DQDO\VH WKH GDWD

REWDLQHG ZKLFK ZLOO DOO EH GLVFXVVHG LQ PRUH GHWDLO LQ FKDSWHU ��
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&+$37(5 �

'$7$ $1$/<6,6 $1' ),1',1*6

��� ,1752'8&7,21

,Q WKLV VHFWLRQ� WKH GLVFXVVLRQ LQ WKLV VHFWLRQ DOVR LQYROYHV GHPRJUDSKLF GDWD WKDW KDYH EHHQ

DQDO\]HG WKURXJK GHVFULSWLYH VWDWLVWLFV SURYLGHG LQ WKH 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FLHQFH

�� �6366�� ,Q DGGLWLRQ� WKLV VHFWLRQ ZLOO DOVR GLVFXVV WKH DQDO\VLV PDGH LQ UHODWLRQ WR WKH

TXHVWLRQV WKDW KDYH EHHQ SRVHG RQ WKH TXHVWLRQQDLUH� ,Q RWKHU ZRUGV� WKH UHVXOWV RI WKH DQDO\VLV

EDVHG RQ WKH LQIRUPDWLRQ JDWKHUHG IURP WKH TXHVWLRQQDLUH ZLOO EH GLVFXVVHG� 1RW WR IRUJHW DOVR�

WKH K\SRWKHVHV GHVFULEHG LQ FKDSWHU � ZLOO EH IRUPXODWHG DV HLWKHU UHMHFWLRQ RU DFFHSWDQFH� 7R

GR WKLV� VHYHUDO WHVWV ZLOO EH FRQGXFWHG VXFK DV UHOLDELOLW\ WHVW� 3HDUVRQ FRUUHODWLRQ DQDO\VLV�

RQH �ZD\ $129$ WHVW DQG VR RQ� 7KH GHWDLOV RI WKH GLVFXVVLRQ DUH DV IROORZV�

��� 35(/,0,1$5< $1$/<6,6

����� 3LORW 7HVW

5HOLDELOLW\ WHVWLQJ LV GRQH XVLQJ LQWHUQDO FRQVLVWHQF\ ZLWK &URQEDFK
V DOSKD WHFKQLTXH�

$FFRUGLQJ WR 0RKDPDG -DLV HW DO� ������� D &URQEDFK¶V DOSKD FRHIILFLHQW YDOXH LV FRQVLGHUHG

PRGHUDWH DQG DFFHSWDEOH LI WKH DOSKD YDOXH LV EHWZHHQ ��� DQG ���� 7KH PHDVXUH RI &URQEDFK¶V

$OSKD LV YHU\ VXVFHSWLEOH WR WKH QXPEHU RI LWHPV� ZKLFK PHDQV WKDW ORZHU &URQEDFK¶V $OSKD

FDQ EH DFFHSWHG LI WKH YDULDEOH LQGLFDWRUV KDYH RQO\ WZR RU WKUHH LWHPV� ,Q WKLV UHVHDUFK� WKH

UHVHDUFKHUV KDG FRQGXFWHG D SLORW WHVW ZLWK �� UHVSRQGHQWV� ZKHUHE\ WKH UHOLDELOLW\ WHVW RI WKLV

SLORW WHVW LV XVHG WR REWDLQ WKH YDOLGLW\ RI YDULDEOHV� 7DEOH ����� VKRZV WKDW &URQEDFK
V DOSKD
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VFDOHV IRU HDFK YDULDEOH WR NQRZ ZKHWKHU WKH LQVWUXPHQW LV FRQVLGHUHG WR PHHW WKH UHOLDELOLW\

UHTXLUHPHQWV RU QRW�

7DEOH �� �� 6FDOH RI &URQEDFK¶V $OSKD

,QWHUQDO &RQVLVWHQF\

Į � ���

��� ! Į � ���

��� ! Į � ���

��� ! Į � ���

��� ! Į � ���

��� ! Į

([FHOOHQW

*RRG

$FFHSWDEOH

4XHVWLRQDEOH

3RRU

8QDFFHSWDEOH

6RXUFH� $GDSWHG IURP &KXD HW DO� ������

����� 5HOLDELOLW\ 7HVW IRU 3LORW 7HVW

7DEOH �� �� 6XPPDU\ RI 5HOLDELOLW\ $QDO\VLV IRU 3LORW 7HVW

9DULDEOHV &URQEDFK¶V
$OSKD

1R RI ,WHPV /HYHO RI

5HOLDELOLW\

/HYHO RI DFFHSWDQFH H�ZDOOHW

3HUFHLYHG HDVH RI XVH

3HUFHLYHG XVHIXOQHVV

6RFLDO LQIOXHQFH

*RYHUQPHQW LQLWLDWLYH

�����

�����

�����

�����

�����

�

�

�

�

�

$FFHSWDEOH

4XHVWLRQDEOH

*RRG

$FFHSWDEOH

*RRG
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7R HYDOXDWH WKH GDWD UHOLDELOLW\� &URQEDFK¶V DOSKD ZDV XVHG LQ WKH SLORW WHVW� 7KH YDOXH

RI &URQEDFK¶V DOSKD REWDLQHG IRU WKH YDULDEOHV LV JUHDWHU WKDQ ��� ZKLFK LV UDQJHG IURP �����

WR ������ 7KHUHIRUH� WKLV LQGLFDWHG WKDW WKH PHDVXUHPHQWV IRU DOO YDULDEOHV IRU WKH SLORW WHVW DUH

UHOLDEOH LQ WKLV VWXG\� 7KHUHIRUH� DIWHU &URQEDFK
V DOSKD YDOXH ZDV UHFHLYHG WKHQ WKH UHVHDUFKHU

FRQGXFWHG WKH DFWXDO VWXG\ WR DGPLQLVWHU WKH TXHVWLRQQDLUH LQ WKH ILHOG�

��� '(02*5$3+,& 352),/( 2) 5(6321'(176

$ WRWDO RI ��� UHVSRQVHV ZHUH VXFFHVVIXOO\ REWDLQHG IURP WKH TXHVWLRQQDLUH WKDW WKH UHVHDUFKHU

VKDUHG WKURXJK VRFLDO PHGLD SODWIRUPV VXFK DV JRRJOH IRUP WR VWXGHQWV IURP DOO SXEOLF

XQLYHUVLWLHV WKURXJKRXW 0DOD\VLD�

7KH GLVFXVVLRQ RI WKH UHVSRQGHQW
V SURILOH LV DV IROORZV�

7DEOH �� �� *HQGHU

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH
3HUFHQW

9DOLG

0DOH ��� ���� ���� ����

)HPDOH ��� ���� ���� �����

7RWDO ��� ����� �����

5HVSRQGHQWV FRQVLVWHG PDLQO\ RI IHPDOHV ZLWK D WRWDO RI ��� UHVSRQGHQWV ������� DQG ���

PDOHV ��������

7DEOH �� �� $JH

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH
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3HUFHQW

9DOLG

��� �� ���� ���� ����

����� ��� ���� ���� ����

����� ��� ���� ���� ����

!�� � ��� ��� �����

7RWDO ��� ����� �����

7KH DJH RI WKH UHVSRQGHQWV VKRZHG WKDW WKH PDMRULW\ ZHUH IURP WKH DJH JURXS RI ����� ZKLFK

LV ��� �������� ��� \HDUV ZLWK �� ������� UHVSRQGHQWV� ����� \HDUV ��� ������� UHVSRQGHQWV

DQG! �� ZLWK � �������

7DEOH �� �� 5DFH

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH

3HUFHQW

9DOLG

0DOD\ ��� ���� ���� ����

&KLQHVH � ��� ��� ����

,QGLDQ � ��� ��� ����

2WKHU � ��� ��� �����

7RWDO ��� ����� �����

,Q WHUPV RI UDFH� ����� ����� DUH 0DOD\V ZKLFK LV WKH PDMRULW\ DQG ���� ��� DUH &KLQHVH

���� ��� RI WKH ��� UHVSRQGHQWV DUH IURP WKH ,QGLDQ UDFH ZKLOH RWKHU UDFHV FRPSULVH �� ����
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7DEOH ���� /HYHO RI HGXFDWLRQ

7DEOH �� �� /HYHO RI HGXFDWLRQ

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH
3HUFHQW

9DOLG

'LSORPD �� ���� ���� ����

%DFKHORU¶V 'HJUHH ��� ���� ���� ����

0DVWHU¶V 'HJUHH � �� �� ����

3K' � �� �� ����

3URIHVVLRQDO &HUWLILFDWH

�(J� $&&$ � &3$ � &)$ �

&,0$�

� �� �� �����

7RWDO ��� ����� �����

7KH KLJKHVW OHYHO RI HGXFDWLRQ RI WKH UHVSRQGHQWV ZDV IURP WKH (GXFDWLRQ JURXS DW WKH OHYHO RI

EDFKHORU¶V GHJUHH ��� �������� 'LSORPDV FRQVLVWHG RI �� ������� UHVSRQGHQWV� 0DVWHU¶V

GHJUHH ZLWK � ������ UHVSRQGHQWV ZKLOH RQO\ RQH 3K' ������ LV WKH VDPH DV D SURIHVVLRQDO

FHUWLILFDWH ZLWK RQH UHVSRQGHQW�

7DEOH �� �� 8QLYHUVLW\

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH
3HUFHQW

9DOLG

8QLYHUVLWL 0DOD\D �80� �� ��� ��� ���

8QLYHUVLWL 6DLQV 0DOD\VLD

�860�
�� ��� ��� ���

8QLYHUVLWL .HEDQJVDDQ �� ��� ��� ����
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0DOD\VLD �8.0�

8QLYHUVLWL 3XWUD 0DOD\VLD

�830�
�� ��� ��� ����

8QLYHUVLWL 7HNQRORJL

0DOD\VLD �870�
�� ��� ��� ����

8QLYHUVLWL 7HNQRORJL

0$5$ �8L70�
�� ��� ��� ����

8QLYHUVLWL ,VODP

$QWDUDEDQJVD 0DOD\VLD

�8,$0�

�� ��� ��� ����

8QLYHUVLWL 8WDUD 0DOD\VLD

�880�
�� ��� ��� ����

8QLYHUVLWL 0DOD\VLD

6DUDZDN �81,0$6�
�� ��� ��� ����

8QLYHUVLWL 0DOD\VLD 6DEDK

�806�
�� ��� ��� ����

8QLYHUVLWL 3HQGLGLNDQ

6XOWDQ ,GULV �836,�
�� ��� ��� ����

8QLYHUVLWL 6DLQV ,VODP

0DOD\VLD �86,0�
�� ��� ��� ����

8QLYHUVLWL 0DOD\VLD

7HUHQJJDQX �807�
�� ��� ��� ����

8QLYHUVLWL 7XQ +XVVHLQ

2QQ 0DOD\VLD �87+0�
�� ��� ��� ����

8QLYHUVLWL 7HNQLNDO

0DOD\VLD 0HODND �87H0�
�� ��� ��� ����

8QLYHUVLWL 0DOD\VLD

3DKDQJ �803�
�� ��� ��� ����
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8QLYHUVLWL 0DOD\VLD 3HUOLV

�8QL0$3�
�� ��� ��� ����

6XOWDQ =DLQDO $ELGLQ

�8QL6=$�
�� ��� ��� ����

8QLYHUVLWL 0DOD\VLD

.HODQWDQ �80.�
�� ��� ��� ����

8QLYHUVLWL 3HUWDKDQDQ

1DVLRQDO 0DOD\VLD�

�8310�

�� ��� ��� �����

7RWDO ��� ����� �����

,Q WHUPV RI XQLYHUVLWLHV� VWXGHQWV IURP 80. DQG 8310 ZHUH �� ������� :KLOH WKH UHVW�

QDPHO\ 80� 860� 8.0� 830� 870� 8L70� 8,$0� 880� 81,0$6� 836,� 86,0� 807�

87+0� 87H0� 803� 8QL0$3 DQG 8QL6=$ DUH �� ������ IRU HDFK SXEOLF XQLYHUVLW\�

7DEOH �� �� (�ZDOOHW XVDJH IUHTXHQF\

)UHTXHQF\ 3HUFHQW 9DOLG 3HUFHQW &XPXODWLYH
3HUFHQW

9DOLG

6RPHWLPHV ��� ���� ���� ����

$OZD\V ��� ���� ���� �����

7RWDO ��� ����� �����

5HVSRQGHQWV FRQVLVWHG PDLQO\ RI VWXGHQWV ZKR XVH H�ZDOOHWV ZLWK XVDJH IUHTXHQF\ VRPHWLPHV

LV ��� ������� DQG XVDJH IUHTXHQF\ DOZD\V LV ��� ��������
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3LH &KDUW

)LJXUH �� �� *HQGHU
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)LJXUH �� �� $JH

)LJXUH �� �� 5DFH
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)LJXUH �� �� /HYHO RI HGXFDWLRQ

)LJXUH �� �� 8QLYHUVLW\

)LJXUH �� �� (�ZDOOHW XVDJH IUHTXHQF\
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��� '(6&5,37,9( $1$/<6,6

7DEOH �� �� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI OHYHO RI DFFHSWDQFH

,QGLFDWRU 0HDQ 6WG� 'HYLDWLRQ

, LQWHQG WR XVH H�ZDOOHW ZKHQ WKH PHUFKDQWV

KDYH D KLJK SHUFHQWDJH RI DFFHSWDQFH�
���� ����

, LQWHQG WR XVH H�ZDOOHW LI WKH DSSOLFDWLRQ

RSHUDWHV ZLWKRXW LVVXHV�
���� ����

, SUHIHU WR XVH DQ\ H�ZDOOHW DSSOLFDWLRQ UDWKHU

WKDQ FDVK SD\PHQW�
���� ����

, LQWHQG WR XWLOL]H DQ H�ZDOOHW PRUH IUHTXHQWO\ LQ

WKH IXWXUH�
���� ����

7DEOH ��� VKRZV WKH GHVFULSWLYH DQDO\VLV RI GHSHQGHQW YDULDEOH ZKLFK LV WKH OHYHO RI

DFFHSWDQFH� 7KH PHDQ YDOXH REWDLQHG IURP UHVSRQGHQWV
 DQVZHUV IRU WKH OHYHO RI DFFHSWDQFH

YDULDEOH IURP DUH ���� WR ����� 7KXV� WKLV LQGLFDWHV WKDW SXEOLF XQLYHUVLW\ VWXGHQWV LQ WKLV VWXG\

DFFHSWHG H�ZDOOHW DV D PHGLXP RI SD\PHQW DQG KDV D VLJQLILFDQW LPSDFW RQ FRQWLQXHG LQWHQWLRQ

WR XVH WKHVH VHUYLFHV� :KHQ PHUFKDQWV KDYH D KLJK UDWH RI DFFHSWDQFH� UHVSRQGHQWV LQWHQG WR

XVH H�ZDOOHWV�� XVH H�ZDOOHW LI WKH DSSOLFDWLRQ RSHUDWHV ZLWKRXW LVVXHV� SUHIHU WR XVH DQ\ H�

ZDOOHW DSSOLFDWLRQ LQVWHDG RI FDVK SD\PHQWV DQG XVH DQ H�ZDOOHW FRPPRQO\ LQ WKH IXWXUH�

2YHUDOO� WKH OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD FDQ EH FRQFOXGHG DV KLJK�
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7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI SHUFHLYHG HDVH RI XVH

,QGLFDWRU 0HDQ 6WG� 'HYLDWLRQ

7KH XVH RI H�ZDOOHW SD\PHQW PHWKRG LV FOHDU

DQG XQGHUVWDQGDEOH�
���� ����

, EHOLHYH WKDW H�ZDOOHW SD\PHQW VHUYLFHV ZRXOG EH HDV\

WR XVH�
���� ����

8VLQJ H�ZDOOHW , EHOLHYH WKDW H�ZDOOHW SD\PHQW VHUYLFHV

ZRXOG EH HDV\ WR XVH SD\PHQW VHUYLFHV LVQ
W PHQWDOO\

FKDOOHQJLQJ�

���� ����

(�ZDOOHW SD\PHQW WHFKQRORJ\ LV HDV\ WR OHDUQ� ���� ����

7DEOH ���� VKRZV WKH GHVFULSWLYH DQDO\VLV RI SHUFHLYHG HDVH RI XVH �3(28�� 7KH PHDQ

YDOXH REWDLQHG IURP UHVSRQGHQWV
 DQVZHUV IRU WKH 3(28 YDULDEOH IURP ���� WR ����� 7KLV

LQGLFDWHV WKDW SXEOLF XQLYHUVLW\ VWXGHQWV LQ WKLV VWXG\ FRQVLGHUHG H�ZDOOHW DV YHU\ HDV\ WR XVH DV

D PHGLXP RI SD\PHQW� 7KHUHIRUH� 3(82 H[SODLQV WKH H[WHQW WR ZKLFK WKH SD\PHQW PHWKRG LV

FRQVLGHUHG FOHDU DQG XQGHUVWDQGDEOH� QRW PHQWDOO\ FKDOOHQJLQJ WR UHVSRQGHQWV DQG WKLV

WHFKQRORJ\ LV HDV\ WR OHDUQ�

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI SHUFHLYHG XVHIXOQHVV

,QGLFDWRU 0HDQ 6WG� 'HYLDWLRQ

8VLQJ H�ZDOOHW VDYHV P\ WLPH� ���� ����

(�ZDOOHW LV D SUDFWLFDO RSWLRQ LQ PDNLQJ SD\PHQW� ���� ����

8VLQJ H�ZDOOHW PDNHV LW HDVLHU IRU PH WR FDUU\ RXW P\ GD\� ���� ����
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WR�GD\ WDVNV�

8VLQJ H�ZDOOHW LV WKH WUHQG RI WKH PRGHUQ OLIHVW\OH� ���� ����

7DEOH ���� VKRZV WKH GHVFULSWLYH DQDO\VLV RI SHUFHLYHG XVHIXOQHVV �38�� 7KH PHDQ

YDOXH REWDLQHG IURP UHVSRQGHQWV
 DQVZHUV IRU WKH 38 YDULDEOH IURP ���� WR ����� 7KLV

LQGLFDWHV WKDW SXEOLF XQLYHUVLW\ VWXGHQWV LQ WKLV VWXG\ FRQVLGHUHG H�ZDOOHW DV VHUYLFH LV YHU\

XVHIXOQHVV DV PHGLXP RI SD\PHQW ZKHQ XVLQJ LW� 7KHUHIRUH� 32 YDULDEOH H[SODLQHG WKH H[WHQW

WR ZKLFK WKLV VHUYLFH LV VDYLQJ WKHLU WLPH� SUDFWLFDO RSWLRQ LQ PDNLQJ SD\PHQW� HDVLHU IRU WKHP

WR FDUU\ RXW GD\�WR�GD\ WDVNV DQG LV RQH RI WKH WUHQGV LQWR PRGHUQ OLIHVW\OH�

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI VRFLDO LQIOXHQFH

,QGLFDWRU 0HDQ 6WG� 'HYLDWLRQ

3HRSOH ZKR LQIOXHQFH P\ EHKDYLRXU WKLQN WKDW , VKRXOG XVH

WKH H�ZDOOHW DV PHGLXP RI SD\PHQW�
���� ����

, ZLOO XVH H�ZDOOHW DV PHGLXP RI SD\PHQW LI WKH VHUYLFH LV

ZLGHO\ XVHG E\ SHRSOH LQ P\ VXUURXQGLQJ�
���� ����

$OPRVW DOO P\ IDPLO\ PHPEHUV DQG IULHQGV XVH H�ZDOOHWV DV

PHGLXP RI SD\PHQW�
���� �����

%RWK P\ IDPLO\ DQG SHUVRQ ZKR DUH LPSRUWDQW WR PH DIIHFW

P\ LQWHQWLRQ WR XVH WKH H�ZDOOHW DV PHGLXP DV SD\PHQW�
���� �����

7DEOH ���� VKRZV WKH GHVFULSWLYH DQDO\VLV RI VRFLDO LQIOXHQFH �6,�� 7KH PHDQ YDOXH

REWDLQHG IURP UHVSRQGHQWV
 DQVZHUV IRU WKH 6, YDULDEOH DUH IURP ���� WR ����� 4XHVWLRQ � DQG �
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VKRZQ KLJKHU LQ DJUHH DQVZHUV LQ WKHVH TXHVWLRQV� 7KHUHIRUH� WKLV LQGLFDWHV WKDW UHVSRQGHQWV LQ

WKLV VWXG\ PRVWO\ PRWLYDWHG E\ VRFLDO LQIOXHQFH WR HPEUDFH DGRSWLRQ RI WKHVH WHFKQRORJLHV�

7KH\ FRQVLGHUHG DFFHSWDQFH LQ H�ZDOOHW DV D PHGLXP RI SD\PHQW LV LQIOXHQFHG E\ VRFLDO

LQIOXHQFHV VXFK DV SHRSOH ZKR LQIOXHQFH WKHLU EHKDYLRXU WKLQN WKDW WKH\ VKRXOG XVH WKH H�

ZDOOHW DV PHGLXP RI SD\PHQW DQG UHVSRQGHQWV ZLOO XVH H�ZDOOHW DV PHGLXP RI SD\PHQW LI WKH

H�ZDOOHW ZDV XVHG E\ SHRSOH LQ WKHLU VXUURXQGLQJV�

:KHUHDV WKH UHVW TXHVWLRQV LQ WKLV VHFWLRQ VKRZHG QHXWUDO DQVZHUV E\ UHVSRQGHQWV

ZKHQ DOPRVW DOO WKHLU IDPLO\ PHPEHUV DQG IULHQGV XVH H�ZDOOHWV DQG DIIHFW WKHLU LQWHQWLRQ WR

XVH WKH H�ZDOOHW DV PHGLXP DV SD\PHQW�

7DEOH �� ��� 'HVFULSWLYH VWDWLVWLFDO DQDO\VLV RI JRYHUQPHQW LQLWLDWLYH

,QGLFDWRU 0HDQ 6WG� 'HYLDWLRQ

7KH 0DOD\VLDQ JRYHUQPHQW HQFRXUDJHG WKH SXEOLF WR

PDNH PHGLXP RI SD\PHQW WUDQVDFWLRQV XVLQJ H�ZDOOHWV

GXULQJ WKH &29,'��� SDQGHPLF� ���� ����

7KH 0DOD\VLDQ JRYHUQPHQW JDYH JUHDW SULRULW\ WR H�

ZDOOHW VHUYHU IDFLOLWLHV DV D PHGLXP RI SD\PHQW GXULQJ

WKH &29,'��� SDQGHPLF�

���� ����

'XULQJ WKH &29,'��� SDQGHPLF� WKH 0DOD\VLDQ

JRYHUQPHQW HQFRXUDJHG WKH SXEOLF WR LQQRYDWH WKH

PHGLXP RI SD\PHQW PHWKRGV WKURXJK H�ZDOOHWV�

���� ����

'XULQJ WKH &29,'��� SDQGHPLF� WKH 0DOD\VLDQ

JRYHUQPHQW LQFUHDVHG FRQWURO RI WKH PHGLXP RI

SD\PHQW RSHUDWLRQV WKURXJK H ZDOOHWV WR HQVXUH VHFXULW\�

���� ����
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7DEOH ���� VKRZV WKH GHVFULSWLYH DQDO\VLV RI JRYHUQPHQW LQLWLDWLYHV� 7KH PHDQ YDOXH

REWDLQHG IURP UHVSRQGHQWV
 DQVZHUV IRU WKH VRFLDO LQIOXHQFH YDULDEOH DUH IURP ���� WR ����� $OO

IRXU TXHVWLRQV VKRZQ KLJKHU LQ DJUHH DQVZHUV LQ WKHVH TXHVWLRQV� 7KHUHIRUH� WKLV LQGLFDWHV WKDW

JRYHUQPHQW LQLWLDWLYHV JDYH D VWURQJHU FRUUHODWLRQ EHWZHHQ WKH H�ZDOOHW OHYHO RI DFFHSWDQFH�

6RPH UHVSRQGHQWV FRQVLGHUHG DFFHSWDQFH LQ H�ZDOOHW DV PHGLXP RI SD\PHQW LV LQIOXHQFHG E\

JRYHUQPHQW LQLWLDWLYHV VXFK D JRYHUQPHQW HQFRXUDJHG WKH SXEOLF WR PDNH PHGLXP RI SD\PHQW

WUDQVDFWLRQV XVLQJ H�ZDOOHWV� JDYH JUHDW SULRULW\ WR H�ZDOOHW VHUYHU IDFLOLWLHV DV D PHGLXP RI

SD\PHQW GXULQJ WKH &29,'��� SDQGHPLF� HQFRXUDJHG WKH SXEOLF WR LQQRYDWH WKH PHGLXP RI

SD\PHQW PHWKRGV WKURXJK H�ZDOOHW DQG LQFUHDVHG FRQWURO WKH PHGLXP RI SD\PHQW RSHUDWLRQV

WKURXJK H ZDOOHWV WR HQVXUH VHFXULW\ GXULQJ WKH &29,'��� SDQGHPLF�

��� 5(/,$%,/,7< 7(67

7DEOH �� ��� 5HOLDELOLW\ 7HVW

9DULDEOHV &URQEDFK¶V
$OSKD

1R RI ,WHPV /HYHO RI

5HOLDELOLW\

/HYHO RI DFFHSWDQFH H�ZDOOHW

3HUFHLYHG (DVH RI 8VH

3HUFHLYHG 8VHIXOQHVV

6RFLDO ,QIOXHQFH

*RYHUQPHQW LQLWLDWLYH

�����

�����

�����

�����

�����

�

�

�

�

�

*RRG

*RRG

*RRG

*RRG

*RRG
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7KH YDOXH RI &URQEDFK¶V DOSKD REWDLQHG IRU WKH YDULDEOHV LV JUHDWHU WKDQ ��� ZKLFK LV

UDQJHG IURP ����� WR ������ 7KHUHIRUH� WKLV LQGLFDWHG WKDW WKH PHDVXUHPHQWV IRU DOO YDULDEOHV

IRU WKH SLORW WHVW DUH UHOLDEOH LQ WKLV VWXG\�

��� 1250$/,7< 7(67

5HVHDUFKHUV KDYH FRQGXFWHG QRUPDOLW\ WHVW DQDO\VLV XVLQJ 6366 VRIWZDUH� *LYHQ WKDW WKH

WRWDO VDPSOH LV ��� UHVSRQGHQWV �1 ����� WKHQ WKH UHVHDUFKHU XVHV WKH GDWD QRUPDOLW\ WHVW

.ROPRJRURY�6PLUQRYD EHFDXVH 1! ��� 7KH UHVXOWV RI WKH DQDO\VLV VKRZ WKDW WKH WDEOH WHVWV RI

QRUPDOLW\ IRU DOO GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV KDYH VLJQLILFDQW YDOXHV ������ 7KLV

PHDQV WKH GDWD LV QRW QRUPDO EHFDXVH WKH YDOXH RI ����� LV VPDOOHU WKDQ �����

7KHUHIRUH� WKH UHVHDUFKHU XVHG D QRQ�SDUDPHWULF YHUVLRQ RI WKH WHVW ZKLFK LV WKH

VNHZQHVV DQG NXUWRVLV QRUPDOLW\ WHVW� 7KLV QRUPDOLW\ WHVW ZDV SHUIRUPHG RQ DOO GHSHQGHQW DQG

LQGHSHQGHQW YDULDEOHV� 7KHUHIRUH� WKH UHVHDUFKHUV FRQGXFWHG WKLV WHVW WR HQVXUH WKDW 7KH GDWD

ZHUH QRUPDOO\ GLVWULEXWHG XVLQJ VNHZQHVV DQG NXUWRVLV YDOXHV IRU HDFK LWHP�

7DEOH �� ��� 1RUPDOLW\ $QDO\VLV

9DULDEOH 6NHZQHVV .XUWRVLV 5HVXOW

(�ZDOOHW OHYHO RI DFFHSWDQFH ������ ����� 1RUPDO GLVWULEXWHG

3HUFHLYHG HDVH RI XVH ������ ����� 1RUPDO GLVWULEXWHG

3HUFHLYHG XVHIXOQHVV ������ ����� 1RUPDO GLVWULEXWHG

6RFLDO LQIOXHQFH ������ ������ 1RUPDO GLVWULEXWHG

*RYHUQPHQW LQLWLDWLYH ������ ����� 1RUPDO GLVWULEXWHG
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$FFRUGLQJ WR %\UQH ������� VNHZQHVV DQG NXUWRVLV YDOXHV IRU DOO YDULDEOHV ZLWKLQ WKH

UDQJH RI D YDULDEOH LV QRUPDOO\ GLVWULEXWHG ZKHQ WKH VNHZQHVV DQG NXUWRVLV YDOXH IDOOV EHWZHHQ

�� DQG �� UHVSHFWLYHO\� 7DEOH ���� DERYH VKRZV WKH UHVXOWV RI WKH DQDO\VLV XVLQJ WKH VNHZQHVV

DQG NXUWRVLV QRUPDOLW\ WHVW IRU DOO YDULDEOHV LQYROYHG� 6NHZQHVV YDOXHV DUH EHWZHHQ UDQJH �

����� DQG ������ ZKHUHDV NXUWRVLV YDOXHV IDOO EHWZHHQ UDQJH ������ DQG ������

��� 3($5621 &255(/$7,21 &2()),&,(17 $1$/<6,6

7R ILQG D OLQHDU UHODWLRQVKLS EHWZHHQ WZR FRQWLQXRXV YDULDEOHV XVLQJ OLQHDU UHJUHVVLRQ

RU D OLQHDU UHODWLRQVKLS EHWZHHQ WZR FRQWLQXRXV YDULDEOHV� WKH UHVHDUFKHUV XVHG WKH 3HDUVRQ

&RUUHODWLRQ &RHIILFLHQW RI OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD ZKLFK LV VHUYHG DV GHSHQGHQW YDULDEOH ZLWK HDFK RI

LQGHSHQGHQW YDULDEOHV FRQVLVWLQJ RI SHUFHLYHG HDVH�RI�XVH �3(28�� SHUFHLYHG XVHIXOQHVV �38��

VRFLDO LQIOXHQFH �6,� DQG JRYHUQPHQW LQLWLDWLYH �*,�� %HVLGHV� WKLV FRUUHODWLRQ LV DOVR XVHG WR

DGGUHVV WKH VHFRQG UHVHDUFK REMHFWLYH �52�� RI WKLV VWXG\ DQG WR WHVW WKH UHVHDUFK K\SRWKHVLV�

7KH UHVXOW RI 3HDUVRQ &RUUHODWLRQ LV VKRZQ QXPHULFDOO\ LQ 7DEOH �����

7DEOH ����� 5HVXOWV RI 3HDUVRQ &RUUHODWLRQ $QDO\VLV

3HUFHLYHG

(DVH RI

8VH

3HUFHLYHG

8VHIXOQHVV

6RFLDO

,QIOXHQFH

*RYHUQPHQW

,QLWLDWLYH

/HYHO RI

DFFHSWDQFH

3HUFHLYHG

(DVH RI 8VH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

�
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WDLOHG�

1 ���

3HUFHLYHG

8VHIXOQHVV

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

����

����

���

�

����

���

6RFLDO

,QIOXHQFH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

����

����

���

����

����

���

�

����

���

*RYHUQPHQW

,QLWLDWLYH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

����

����

���

����

����

���

����

����

���

�

����

���

/HYHO RI

DFFHSWDQFH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

�����

����

���

����

����

���

����

����

���

����

����

���

�

���

� &RUUHODWLRQ LV VLJQLILFDQW DW WKH ���� OHYHO ���WDLOHG��

7DEOH ���� SUHVHQWHG WKH UHVXOWV RI 3HDUVRQ &RUUHODWLRQ DIWHU WKH WHVW LV SHUIRUPHG� $V

WKH UHVXOW ZDV FROOHFWHG� WKH YDOXH RI H�ZDOOHW OHYHO DFFHSWDQFH DV D PHGLXP RI SD\PHQW ZLWK

SHUFHLYHG HDVH RI XVH LV ������ 7KHQ FRPHV WKH SHUFHLYHG XVHIXOQHVV ������ VRFLDO LQIOXHQFH

����� DQG JRYHUQPHQW LQLWLDWLYH ������ $W WKH VLJQLILFDQFH OHYHO RI ��� WKH UHVXOWV VKRZHG WKDW

IRXU LQGHSHQGHQW YDULDEOHV KDG D VLJQLILFDQW DQG SRVLWLYH UHODWLRQVKLS ZLWK WKH OHYHO RI

DFFHSWDQFH RI WKH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�
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7KH UHVXOWV IRU 3HDUVRQ &RUUHODWLRQ LQWHUSUHWHG DV 3HUFHLYHG (DVH RI 8VH DQG /HYHO RI

$FFHSWDQFH YDOXH LV ����� PHDQV YHU\ KLJK SRVLWLYH FRUUHODWLRQ� 6DPH ZLWK WKH YDOXH RI

3HUFHLYHG 8VHIXOQHVV DQG /HYHO RI $FFHSWDQFH LV ����� DOVR LQGLFDWHV KLJK SRVLWLYH

UHODWLRQVKLS� 7KHUHIRUH� ERWK KDYH VLJQLILFDQW LPSDFW RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV

D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� 7KH YDOXH RI 3HDUVRQ

FRUUHODWLRQ RI VRFLDO LQIOXHQFH DQG OHYHO RI DFFHSWDQFH LV ����� ZKHUHDV JRYHUQPHQW LQLWLDWLYH

DQG OHYHO RI DFFHSWDQFH DUH ����� ZKLFK PHDQV LW KDV ORZ SRVLWLYH FRUUHODWLRQ� 7KLV PHDQV

ERWK YDULDEOHV KDYH D ORZ SRVLWLYH UHODWLRQVKLS ZKLFK PHDQV WKDW LW GRHV QRW KDYH D VLJQLILFDQW

LPSDFW RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

%DVHG RQ WKH UHVXOWV DERYH� KLJKHU SHUFHLYHG HDVH RI XVH WHQGV WR DWWUDFW XVHUV LQ XVLQJ

WKH H�ZDOOHW VHUYLFHV� ,PSRUWDQWO\� WKH RXWFRPHV VWDWHG ZHUH LQ OLQH ZLWK WKH DVVXPSWLRQ RI

ERWK WKHRU\ 7$0 DQG 87$87 LQ ZKLFK WKH 3HUFHLYHG (DVH RI 8VH� 3HUFHLYHG 8VHIXOQHVV DQG

6RFLDO ,QIOXHQFH SRVHG D VLJQLILFDQW LPSDFW WR WKH DGRSWLRQ DQG XVH RI QHZ WHFKQRORJ\

DGYDQFHPHQWV�

��� 08/7,3/( /,1($5 5(*5(66,21

7DEOH �� ��� 0/5 0RGHO 6XPPDU\

0RGHO 5 5 6TXDUH $GMXVWHG 5

6TXDUH

6WG� (UURU RI

WKH (VWLPDWH

� ����D ���� ���� ������

D� 3UHGLFWRUV� �&RQVWDQW�� *RYHUQPHQW ,QLWLDWLYH� 6RFLDO ,QIOXHQFH� 3HUFHLYHG (DVH RI 8VH�

3HUFHLYHG 8VHIXOQHVV
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E� 'HSHQGHQW 9DULDEOH� /HYHO RI $FFHSWDQFH RI (�ZDOOHW

5HIHUULQJ WR 7DEOH ����� WKH 5 VTXDUH HTXDOV ����� RU ����� LQGLFDWHV D VWURQJ VLJQLILFDQW

UHODWLRQVKLS EHWZHHQ DW WKH OHYHO RI VLJQLILFDQFH DW ��� 7KHUHIRUH� WKH YDOXH REWDLQHG LV VWURQJ

FRUUHODWLRQ DQG LQGLFDWHV WKDW DOO LQGHSHQGHQW YDULDEOHV FDQ EH H[SODLQ E\ ������ RI WKH

YDULDWLRQ LQ GHSHQGHQW YDULDEOH� 7KH UHPDLQLQJ ������ LV H[SODLQHG E\ RWKHU FRQVXPSWLRQ

IDFWRUV WKDW DUH QRW WHVWHG LQ WKLV VWXG\�

7DEOH �� ��� $129$ WDEOH

0RGHO 6XP RI
6TXDUHV

GI 0HDQ 6TXDUH ) 6LJ�

� 5HJUHVVLRQ ������ � ������ ������� �����E

5HVLGXDO ������ ��� �����

7RWDO ������� ���

D� 'HSHQGHQW 9DULDEOH� /HYHO RI $FFHSWDQFH RI (�ZDOOHW

E� 3UHGLFWRUV� �&RQVWDQW�� *RYHUQPHQW ,QLWLDWLYH� 6RFLDO ,QIOXHQFH� 3HUFHLYHG (DVH RI 8VH�

3HUFHLYHG 8VHIXOQHVV

)URP 7DEOH ���� VKRZV WKH S�YDOXH RI ������ �6LJ ������ LV VPDOOHU WKDQ ���� UHSUHVHQWLQJ

WKRVH WKUHH LQGHSHQGHQW YDULDEOHV WKDW ZHUH VLJQLILFDQWO\ UHODWLRQVKLS ZLWK H�ZDOOHW OHYHO RI

DFFHSWDQFH� 7KXV� WKH WKUHH LQGHSHQGHQW YDULDEOHV LQIOXHQFH WKH H�ZDOOHW OHYHO RI WKH OHYHO RI

DFFHSWDQFH RI (�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

7DEOH �� ��� 0/5 &RUUHODWLRQ &RHIILFLHQW 5HVXOW
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0RGHO 8QVWDQGDUGL]HG
&RHIILFLHQWV

6WDQGDUGL]HG
&RHIILFLHQWV

% 6WG� (UURU %HWD W 6LJ�

� �&RQVWDQW� ���� ���� ����� ����

3HUFHLYHG (DVH RI 8VH ���� ���� ���� ����� ����

3HUFHLYHG 8VHIXOQHVV ���� ���� ���� ����� ����

6RFLDO ,QIOXHQFH ���� ���� ���� ����� ����

*RYHUQPHQW ,QLWLDWLYH ���� ���� ���� ����� ����

D� 'HSHQGHQW 9DULDEOH� /HYHO RI $FFHSWDQFH RI (�ZDOOHW

%DVHG RQ WKH UHVXOW VKRZQ LQ 7DEOH ����� WKH YDULDEOHV RI 3HUFHLYHG (DVH RI 8VH� 3HUFHLYHG

8VHIXOQHVV DQG 6RFLDO ,QIOXHQFH KDYH WKH PRVW VLJQLILFDQW LPSDFW WRZDUGV H�ZDOOHW OHYHO RI

DFFHSWDQFH EHFDXVH WKHVH YDULDEOHV KDYH OHVV YDOXH WKDQ ������ +RZHYHU� *RYHUQPHQW

,QLWLDWLYH FDPH RXW ZLWK WKH UHVXOW RI ����� PRUH WKDQ WKH VLJQLILFDQW OHYHO RI !����� 7KHUHIRUH�

WKLV LQGLFDWHV WKDW WKLV ,9 LV QRW VLJQLILFDQWO\ LQIOXHQFH WKH OHYHO RI DFFHSWDQFH RI WKH (�ZDOOHW

DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

��� +<327+(6,6 7(67,1*

)RU +\SRWKHVLV � WR +\SRWKHVLV �� K\SRWKHVLV WHVWLQJ VXJJHVWV WKDW +� ZLOO EH UHMHFWHG LI U

YDOXH KDV UHODWLRQVKLS� )RU +\SRWKHVLV � WR +\SRWKHVLV �� K\SRWKHVLV WHVWLQJ VXJJHVWV WKDW +�

ZLOO EH UHMHFWHG LI S�YDOXH LV VPDOOHU WKDQ VLJQLILFDQW DOSKD ����� �S�YDOXH � ������ 7KH

RXWFRPH IRU HDFK IRXU K\SRWKHVHV DV VKRZQ EHORZ�
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����� +\SRWKHVLV �

+�� 7KHUH LV QR UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH

DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD�

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

7KH YDOXH RI FRUUHODWLRQ� U LV ����� LQGLFDWHV VWURQJ SRVLWLYH UHODWLRQVKLS EHWZHHQ SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� +HQFH� +� QRW VXSSRUWHG�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�
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7KH YDOXH RI FRUUHODWLRQ� U LV ����� LQGLFDWHV D VWURQJ SRVLWLYH UHODWLRQVKLS EHWZHHQ SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� +HQFH� +� QRW VXSSRUWHG�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI VRFLDO

LQIOXHQFHV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI VRFLDO

LQIOXHQFHV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

7KH YDOXH RI FRUUHODWLRQ� U LV ����� LQGLFDWHV ORZ SRVLWLYH UHODWLRQVKLS EHWZHHQ VRFLDO

LQIOXHQFHV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� +HQFH� +� QRW VXSSRUWHG�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�
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+�� 7KHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

7KH YDOXH RI FRUUHODWLRQ� U LV ����� LQGLFDWHV ORZ SRVLWLYH UHODWLRQVKLS EHWZHHQ JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD� +HQFH� +� QRW VXSSRUWHG�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH

RI XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI

XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

3�YDOXH LV HTXDO WR ����� ZKLFK LV OHVV WKDQ VLJQLILFDQW DOSKD ����� 7KXV� +� LV VXSSRUWHG�

+HQFH� WKHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

HDVH RI XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

����� +\SRWKHVLV �
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+�� 7KHUH LV QR VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI SHUFHLYHG

XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

3�YDOXH LV HTXDO WR ����� OHVV WKDQ VLJQLILFDQW DOSKD ���� LQGLFDWHV VLJQLILFDQW FRUUHODWLRQ�

7KXV� +� LV VXSSRUWHG� +HQFH� WKHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV

LQ WHUPV RI SHUFHLYHG XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

3�YDOXH LV HTXDO WR ����� OHVV WKDQ VLJQLILFDQW DOSKD ���� LQGLFDWHV VLJQLILFDQW FRUUHODWLRQ�

7KXV� +� LV VXSSRUWHG� +HQFH� WKHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV
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LQ WHUPV RI VRFLDO LQIOXHQFHV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

����� +\SRWKHVLV �

+�� 7KHUH LV QR VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW

LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

3�YDOXH LV HTXDO WR ����� OHVV WKDQ VLJQLILFDQW DOSKD ���� LQGLFDWHV VLJQLILFDQW FRUUHODWLRQ�

7KXV� +� LV VXSSRUWHG� +HQFH� WKHUH LV D VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV

LQ WHUPV RI JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

���� 6800$5<� &21&/86,21

%ULHIO\ LW FDQ EH FRQFOXGHG WKDW WKLV FKDSWHU LV WR SUHVHQW WKH UHVXOWV RU ILQGLQJV WKDW ZHUH

6XFFHVVIXOO\ FROOHFWHG IURP WKH GDWD FROOHFWLRQ DFWLYLWLHV WKURXJK TXHVWLRQQDLUHV WR FRPSOHWH

WKLV VWXG\� $SDUW IURP WKDW� WKHUH LV DOVR D SUHVHQWDWLRQ UHODWHG WR VRPH WHVWV WKDW KDYH EHHQ

LPSOHPHQWHG VXFK DV� LQWHUQDO UHOLDELOLW\ WHVWV ZKLFK DUH FRQGXFWHG RQ WKH UHOLDELOLW\ WHVWV IRU

DOO FRQVWUXFWV� $W WKH VDPH WLPH� WHVWLQJ ZDV DOVR FRQGXFWHG RQ LQGHSHQGHQW YDULDEOHV VXFK DV
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SHUFHLYHG HDVH�RI�XVH WKDW IXOILO WKH LQWHQWLRQ RI H�ZDOOHW DFFHSWDQFH DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� IROORZHG E\ SHUFHLYHG XVHIXOQHVV� VRFLDO

LQIOXHQFH DQG JRYHUQPHQW LQLWLDWLYH�

&+$37(5 �

',6&866,21 $1' &21&/86,21

��� ,1752'8&7,21

,Q FKDSWHU �� WKH ILQGLQJV RI WKH VWXG\ DUH DQDO\VHG IXUWKHU� WKH UDPLILFDWLRQV RI WKH ILQGLQJV

DUH GLVFXVVHG� DQG UHFRPPHQGDWLRQV DUH PDGH� 7KLV FKDSWHU H[SODLQV LQ GHWDLO DOO RI WKH

SUHYLRXV FKDSWHU
V VWDWLVWLFDO DQDO\VLV RI GHVFULSWLYH� 3HDUVRQ &RUUHODWLRQ� DQG 0XOWLSOH

5HJUHVVLRQ� 5HVHDUFKHUV DOVR H[SODLQ DQG H[SDQG RQ WKHLU ILQGLQJV WR EDFN XS WKH UHVHDUFK

SXUSRVH DQG K\SRWKHVHV WKDW WKH\ KDG VHW RXW WR LQYHVWLJDWH� ,Q DGGLWLRQ� WKH UHVHDUFKHUV ZLOO

GLVFXVV WKH FKDOOHQJHV WKH\ IDFHG ZKLOH FRQGXFWLQJ WKHLU VWXG\� 5HVHDUFKHUV ZLOO QH[W JR LQWR

IXUWKHU GHSWK DERXW WKHLU ILQGLQJV DQG FRQFOXGH ZLWK D VKRUW VXPPDU\�

��� .(< ),1',1*6

5HVXOWV RI )DFWRU $QDO\VLV DQG &URQEDFK $OSKD

$OO UHVSRQGHQWV ZHUH UHTXLUHG WR DQVZHU WKH VWDWHPHQWV VWDWHG LQ WKH TXHVWLRQQDLUH XVLQJ

D � �SRLQW /LNHUW 6FDOH� 7KH XVH RI WKLV VFDOH UHTXLUHV UHVSRQGHQWV WR DQVZHU WKH TXHVWLRQ E\

PDUNLQJ D ��SRLQW VFDOH ZKHUH IURP �  VWURQJO\ GLVDJUHH� �  GLVDJUHH� �  QHXWUDO� �  DJUHH

DQG �  VWURQJO\ DJUHH DFFRUGLQJ WR WKHLU UHVSHFWLYH RSLQLRQV� 7KH IROORZLQJ WDEOH VKRZV WKH

VWDWLVWLFV EULHIO\ UHODWHG WR WKH UHVSRQVHV WKDW KDYH EHHQ VXFFHVVIXOO\ FROOHFWHG� 2Q DYHUDJH�
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UHVSRQGHQWV KDYH VKRZQ KLJKHU DJUHHPHQW RQ VWDWHPHQWV UHODWHG WR 38� *, DQG 6, IROORZHG E\

/2$ DV ZHOO DV SHUFHLYHG HDVH RI XVH�

$FFRUGLQJ WR WKH WDEOH
V VXPPDU\ RI VWDWLVWLFV� WKH VFDOH IRU DOO LWHPV LV LQ EHWZHHQ ����

WR ����� ,Q DGGLWLRQ� WKH WDEOH EHORZ DOVR VKRZV D VXPPDU\ RI &URQEDFK
V Į YDOXH IRU HDFK

YDULDEOH XVHG LQ WKH VWXG\� $FFRUGLQJ WR .KDLUXO HW DO� ������� &URQEDFK¶V Į FRHIILFLHQW YDOXHV

UDQJLQJ EHWZHHQ ��� DQG ��� ZHUH FRQVLGHUHG PRGHUDWH DQG DFFHSWDEOH� ,Q DGGLWLRQ� .KDLUXO HW

DO� ������ FLWH &URQEDFK
V Į FRHIILFLHQW YDOXH LQ H[FHVV RI ���� LQGLFDWLQJ D SDUWLFXODU VHW RI

LWHPV LV UHOLDEOH� $FFRUGLQJ WR WKH GHVFULSWLRQ� LW FDQ EH XQGHUVWRRG WKDW WKH &URQEDFK¶V Į

YDOXHV REWDLQHG IRU WKH YDULDEOHV IRU WKLV VWXG\ UDQJHG IURP ����� WR ����� ZKLFK VKRZV WKDW

WKH PHDVXUHPHQWV IRU WKH YDULDEOHV RI WKLV VWXG\ DUH EHWZHHQ PRGHUDWH DQG DFFHSWDEOH WR

UHOLDEOH IRU WKH YDULDEOHV SHUFHLYHG XVHIXOQHVV DQG JRYHUQPHQW LQLWLDWLYH�

7DEOH �� �� )DFWRU $QDO\VLV DQG &URQEDFK $OSKD

)DFWRU $QDO\VLV DQG &URQEDFK $OSKD

9DULDEOHV ,WHP 0HDQ 6WDQGDUG 'HYLDWLRQ Į

(�ZDOOHW /2$ � ���� �����

OHYHO RI /2$ � ���� ����� �����

DFFHSWDQFH /2$ � ���� �����

�/2$� /2$ � ���� �����

3HUFHLYHG 3(28 � ���� �����

HDVH RI XVH 3(28 � ���� ����� �����

�3(28� 3(28 � ���� �����

3(28 � ���� �����

3HUFHLYHG 38 � ���� �����
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XVHIXOQHVV 38 � ���� ����� �����

�38� 38 � ���� �����

38 � ���� �����

6RFLDO 6, � ���� �����

LQIOXHQFH 6, � ���� ����� �����

�6,� 6, � ���� �����

6, � ���� �����

*RYHUQPHQW *, � ���� �����

LQLWLDWLYH *, � ���� ����� �����

�*,� *, � ���� �����

*, � ���� �����

1RUPDOLW\ 7HVW

8VLQJ WKH .ROPRJRURY�6PLUQRYD GDWD QRUPDOLW\ WHVW GXH WR 1! ��� WKH UHVHDUFKHU

SHUIRUPHG D QRQ�SDUDPHWULF YHUVLRQ DQDO\VLV L�H�� VNHZQHVV WHVW DQG NXUWRVLV QRUPDOLW\� ,Q

DGGLWLRQ� WKLV QRUPDOLW\ WHVW ZDV DOVR SHUIRUPHG RQ DOO GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV�

,Q VXPPDU\� WKH UHVXOWV RI WKH DQDO\VLV WKDW KDYH EHHQ GRQH VKRZ WKDW WKH QRUPDOLW\ WDEOH WHVW

IRU DOO GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV IRU WKLV VWXG\ LV VLJQLILFDQW�

7KLV LV VR EHFDXVH DFFRUGLQJ WR %\UQH ������� WKH YDOXHV RI VNHZQHVV DQG NXUWRVLV IRU

WKHVH YDULDEOHV LQ WKH UDQJH RI QRUPDOO\ GLVWULEXWHG ZKHQ WKH YDOXHV IDOO EHWZHHQ � � DQG � ��

%DVHG RQ WKH WDEOH EHORZ VKRZV WKDW WKH UHVXOWV RI WKH DQDO\VLV XVLQJ VNHZQHVV DQG NXUWRVLV

QRUPDOLW\ WHVWV IRU DOO YDULDEOHV LQYROYHG SURGXFHG WLOW YDOXHV UDQJLQJ EHWZHHQ ������ DQG �
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����� ZKLOH NXUWRVLV YDOXHV UDQJHG EHWZHHQ ������ DQG ������ 7KLV SURYHV WKDW WKH GHSHQGHQW

DQG LQGHSHQGHQW YDULDEOHV IRU WKLV VWXG\ DUH VLJQLILFDQW

7DEOH �� �� 1RUPDOLW\ $QDO\VLV

9DULDEOH 6NHZQHVV .XUWRVLV 5HVXOW

(�ZDOOHW OHYHO RI DFFHSWDQFH ������ ����� 1RUPDO GLVWULEXWHG

3HUFHLYHG HDVH RI XVH ������ ����� 1RUPDO GLVWULEXWHG

3HUFHLYHG XVHIXOQHVV ������ ����� 1RUPDO GLVWULEXWHG

6RFLDO LQIOXHQFH ������ ������ 1RUPDO GLVWULEXWHG

*RYHUQPHQW LQLWLDWLYH ������ ����� 1RUPDO GLVWULEXWHG

3HDUVRQ FRUUHODWLRQ FRHIILFLHQW DQDO\VLV

7R GHWHUPLQH WKH UHODWLRQVKLS EHWZHHQ WZR FRQWLQXRXV YDULDEOHV� UHVHDUFKHUV KDYH XVHG

3HDUVRQ FRUUHODWLRQ FRHIILFLHQW DQDO\VLV E\ XVLQJ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D

SD\PHQW PHGLXP DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD DV D GHSHQGHQW YDULDEOH DORQJ

ZLWK � RWKHU LQGHSHQGHQW YDULDEOHV� 7KH WDEOH EHORZ VKRZV D VXPPDU\ RI WKH UHVXOWV RI WKH

DQDO\VLV WKDW KDV EHHQ SHUIRUPHG ZKLFK VKRZV WKDW HDFK YDULDEOH KDV D GLIIHUHQW ILQDO UHVXOW�

7KH UHVXOW RI WKLV DQDO\VLV FDQ EH LQWHUSUHWHG DV KDYLQJ D KLJK SRVLWLYH FRUUHODWLRQ LV WKH

YDOXH EHWZHHQ SHUFHLYHG HDVH RI XVH DQG H�ZDOOHW OHYHO RI DFFHSWDQFH ZKLFK LV ����� DQG WKH

YDOXH EHWZHHQ SHUFHLYHG XVHIXOQHVV DQG H�ZDOOHW OHYHO RI DFFHSWDQFH ZKLFK LV ������ 7KLV KLJK

SRVLWLYH FRUUHODWLRQ UHVXOW PHDQV WKDW ERWK WKH SHUFHLYHG HDVH RI XVH DQG SHUFHLYHG XVHIXOQHVV

YDULDEOHV KDYH D VLJQLILFDQW HIIHFW RQ WKH (�ZDOOHW OHYHO RI DFFHSWDQFH YDULDEOH� +RZHYHU� WKHUH

DUH YDOXHV WKDW VKRZ D ORZ SRVLWLYH FRUUHODWLRQ EHWZHHQ VRFLDO LQIOXHQFH DQG (�ZDOOHW OHYHO RI
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DFFHSWDQFH ZKLFK LV ����� DQG EHWZHHQ JRYHUQPHQW LQLWLDWLYH DQG (�ZDOOHW OHYHO RI DFFHSWDQFH

ZKLFK LV RQO\ ������ 7KLV LQGLFDWHV WKDW WKHVH WZR YDULDEOHV GR QRW KDYH D VLJQLILFDQW HIIHFW RQ

WKH (�ZDOOHW OHYHO RI DFFHSWDQFH YDULDEOH� ,Q VKRUW� SHUFHLYHG HDVH RI XVH DQG SHUFHLYHG

XVHIXOQHVV DUH PRUH OLNHO\ WR KHOS DWWUDFW FRQVXPHUV WR XVH H�ZDOOHW VHUYLFHV� :KLOH WKH YDOXH

EHWZHHQ VRFLDO LQIOXHQFH DQG (�ZDOOHW OHYHO RI DFFHSWDQFH DV ZHOO DV JRYHUQPHQW LQLWLDWLYH DQG

(�ZDOOHW OHYHO RI DFFHSWDQFH JLYH D UHODWLYHO\ ORZ HIIHFW RQ OHYHO RI DFFHSWDQFH�

7DEOH �� �� 5HVXOWV RI 3HDUVRQ &RUUHODWLRQ $QDO\VLV

3HUFHLYHG

(DVH RI

8VH

3HUFHLYHG

8VHIXOQHVV

6RFLDO

,QIOXHQFH

*RYHUQPHQW

,QLWLDWLYH

/HYHO RI

DFFHSWDQFH

3HUFHLYHG

(DVH RI 8VH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

�

���

3HUFHLYHG

8VHIXOQHVV

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

����

����

���

�

����

���

6RFLDO

,QIOXHQFH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

����

����

���

����

����

���

�

����

���

*RYHUQPHQW

,QLWLDWLYH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

����

����

����

����

����

����

�

����
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WDLOHG�

1 ��� ��� ��� ���

/HYHO RI

DFFHSWDQFH

3HDUVRQ

&RUUHODWLRQ

6LJ� ���

WDLOHG�

1

�����

����

���

����

����

���

����

����

���

����

����

���

�

���

� &RUUHODWLRQ LV VLJQLILFDQW DW WKH ���� OHYHO ���WDLOHG��

0/5 &RUUHODWLRQ &RHIILFLHQW 5HVXOW

%DVHG RQ WKH UHVXOWV VWDWHG LQ WKH WDEOH EHORZ� LW FDQ EH VXPPDUL]HG WKDW WKH YDULDEOHV

SHUFHLYHG HDVH RI XVH� SHUFHLYHG XVHIXOQHVV DQG VRFLDO LQIOXHQFH KDYH WKH PRVW VLJQLILFDQW

HIIHFW RQ WKH OHYHO RI H�ZDOOHW DFFHSWDQFH EHFDXVH WKHVH YDULDEOHV KDYH D YDOXH RI OHVV WKDQ

������ +RZHYHU� WKH JRYHUQPHQW LQLWLDWLYH FDPH RXW ZLWK D UHVXOW RI ����� PRUH WKDQ WKH

VLJQLILFDQW OHYHO RI ����� 7KLV VKRZV WKDW WKLV *RYHUQPHQW ,QLWLDWLYH GRHV QRW DIIHFW WKH OHYHO

RI DFFHSWDQFH RI (�ZDOOHW DV D SD\PHQW PHGLXP DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

7DEOH �� �� 0/5 &RUUHODWLRQ &RHIILFLHQW 5HVXOW

0RGHO 8QVWDQGDUGL]HG
&RHIILFLHQWV

6WDQGDUGL]HG
&RHIILFLHQWV

% 6WG� (UURU %HWD W 6LJ�

� �&RQVWDQW� ���� ���� ����� ����

3HUFHLYHG (DVH RI 8VH ���� ���� ���� ����� ����

3HUFHLYHG 8VHIXOQHVV ���� ���� ���� ����� ����

6RFLDO ,QIOXHQFH ���� ���� ���� ����� ����
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*RYHUQPHQW ,QLWLDWLYH ���� ���� ���� ����� ����

D� 'HSHQGHQW 9DULDEOH� /HYHO RI $FFHSWDQFH RI (�ZDOOHW

E� 3UHGLFWRUV� �&RQVWDQW�� *RYHUQPHQW ,QLWLDWLYH� 6RFLDO ,QIOXHQFH� 3HUFHLYHG (DVH RI 8VH�

3HUFHLYHG 8VHIXOQHVV

+\SRWKHVLV

7KH IROORZLQJ LV D UHOHYDQW VXPPDU\ RI WKH K\SRWKHVLV WHVW UHVXOWV LQ WKLV UHVHDUFK� %DVHG RQ

WKH RXWFRPHV REWDLQHG� VHYHQ RI WKH HLJKW K\SRWKHVLV WHVWHG LQ WKLV VWXG\ ZHUH VXSSRUWHG� 7KH

UHVXOWV RI WKH VWXG\ IRXQG WKDW LW DJUHHV ZLWK WKH ILQGLQJV RI RWKHU UHVHDUFKHUV VXFK DV )ULDGL HW

DO�� ����� /LX 	 7DL� ����� 7ULYHGL� ����� *ERQJOL HW DO�� ����� .DULP HW DO�� ����� 1DJ 	

*LOLWZDOD� ���� ZKLFK VWDWHV WKDW SHUFHLYHG XVHIXOQHVV DQG SHUFHLYHG HDVH RI XVH ZHUH IRXQG

WR EH SRVLWLYHO\ UHODWHG WR FRQVXPHU (�ZDOOHW XVDJH� )LQDOO\� DFFRUGLQJ WR WKLV VXUYH\� XVHUV

DUH OHVV OLNHO\ WR XWLOLVH (�ZDOOHWV DV D UHVXOW RI JRYHUQPHQW LQLWLDWLYHV�

7DEOH �� �� +\SRWKHVLV VXPPDU\

)DFWRUV +\SRWKHVLV 5HVXOWV

3HUFHLYHG

HDVH RI XVH

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ

WHUP RI SHUFHLYHG HDVH RI XVH DQG OHYHO RI DFFHSWDQFH RI H�

ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

3HUFHLYHG

XVHIXOQHVV

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ

WHUP RI SHUFHLYHG XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�

ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

6RFLDO +�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ 6XSSRUWHG
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LQIOXHQFHV WHUP RI VRFLDO LQIOXHQFHV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW

DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD�

*RYHUQPHQW

LQLWLDWLYH

+�� 7KHUH LV D UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ

WHUP RI JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�

ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

3HUFHLYHG

HDVH RI XVH

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ

IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH DQG OHYHO RI

DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

3HUFHLYHG

XVHIXOQHVV

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ

IDFWRUV LQ WHUPV RI SHUFHLYHG XVHIXOQHVV DQG OHYHO RI

DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

6RFLDO

LQIOXHQFHV

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ

IDFWRUV LQ WHUPV RI VRFLDO LQIOXHQFH DQG OHYHO RI DFFHSWDQFH RI

H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\

VWXGHQWV LQ 0DOD\VLD�

6XSSRUWHG

*RYHUQPHQW

LQLWLDWLYH

+�� 7KHUH LV D VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ

IDFWRUV LQ WHUPV RI JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI

DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF

XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�

1RW VXSSRUWHG

��� ',6&866,21
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����� 7KH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUP RI SHUFHLYHG HDVH RI XVH DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD�

7KH UHVXOW VKRZV WKHUH LV VWURQJ SRVLWLYH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ

WHUPV RI SHUFHLYHG HDVH RI XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD EHFDXVH U YDOXH LV ����� PHDQV YHU\ KLJK

SRVLWLYH FRUUHODWLRQ� 7KH UHVXOW VKRZV WKDW WKHUH LV VLJQLILFDQW LQIOXHQFH EHWZHHQ FRQVXPSWLRQ

IDFWRUV LQ WHUPV RI SHUFHLYHG HDVH RI XVH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI

SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� %DVHG RQ WKH GHFLVLRQ UXOH WKH +�

VKRXOG EH UHMHFWHG DQG +� LV DFFHSWHG EHFDXVH 3�YDOXH LV HTXDOV WR ����� ZKLFK LV OHVV WKDQ

VLJQLILFDQW DOSKD �����

,Q WHUPV RI SHUFHLYHG HDVH RI XVH� WKH ILQGLQJV V\QFKURQL]DWLRQ WKH WKHRULHV GHVFULEHG LQ

OLWHUDWXUH UHYLHZ� ZKLFK LV FRQVXPHUV
 SHUFHSWLRQV RI KRZ HPHUJLQJ WHFKQRORJLHV RU V\VWHPV

FDQ DIIHFW WKH ZD\ WKH\ EHKDYH DQG H[SHULHQFH �6DDGRQ 	 /RQJ� ������ 7KH UHVXOW PDWFKHV

WKH SULRU UHVHDUFKHU $OZL� 6� HW DO� ������ DQG $\GLQ DQG %XUQD]� ������� SHUFHLYHG HDVH RI

XVH KDV D SRVLWLYH HIIHFW RQ DFFHSWDQFH DPRQJ H�ZDOOHW XVHUV LQ 0DOD\VLD� 7KH H�ZDOOHW

WHFKQRORJ\ V\VWHP LV YHU\ HDV\ WR XVH EHFDXVH LW GRHV QRW KDYH D FRPSOLFDWHG GHVLJQ� WKHUHIRUH

WKH FRQVXPHU
V GHVLUH IRU D PRELOH ZDOOHW LV YHU\ KLJK �/XEXD HW DO�� ������ ,Q WKLV FDVH�

0DOD\VLDQV DQG H�ZDOOHW SURYLGHUV VKRXOG UHIUDLQ IURP VLPLODU DSSV WR EH HVWDEOLVKHG LQ

0DOD\VLD �$OZL� 6� HW DO�� ������ 7KLV LV EHFDXVH WKH SUROLIHUDWLRQ RI FRPSDUDEOH H�ZDOOHW DSSV

LQ 0DOD\VLD PD\ PLVOHDG XVHUV DV WR ZKLFK H�ZDOOHW SURYLGHU LV WKH PRVW XVHIXO� 7KH

GLVDGYDQWDJH RI KDYLQJ WRR PDQ\ FRPSDUDEOH DSSV LV WKDW FRQVXPHUV
 WUXVW DQG EHOLHI LQ H�

ZDOOHWV ZRXOG GHFUHDVH�

+RZHYHU� WKH UHVXOWV DUH RSSRVHG WR .XVWRQR HW DO� ������� SHUFHLYHG HDVH RI XVH GRHV

QRW DIIHFW DWWLWXGH WRZDUG XVLQJ H�ZDOOHW� 7KLV LV EHFDXVH DWWLWXGHV WRZDUG WHFKQRORJ\ XVH DUH
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GHSHQGV E\ KRZ WHFKQRORJ\ FDQ DVVLVW RU HQDEOH DQ LQGLYLGXDO LQ FRQGXFWLQJ RQOLQH

WUDQVDFWLRQV XVLQJ DQ H�ZDOOHW� &HUWDLQ XVHUV PD\ KDYH WURXEOH ZKHQ WUDQVDFWLQJ XVLQJ (�

ZDOOHW� WKHUHIRUH� LI WKH V\VWHP LV HDV\ DQG HIIRUWOHVV� WKH XVHU LV PRUH OLNHO\ WR DFFHSW LW

�0RRUH 	 %HQEDVDW� ������ 3HUFHLYHG HDVH RI XVH LV DOVR LQFOXGHG LQ WKH 7KHRU\ RI

$FFHSWDQFH 0RGHO �7$0� E\ 'DYLV ������ GHILQHV WKH ZD\ LQ ZKLFK DQ LQGLYLGXDO EHOLHYHV

WKDW XVLQJ D WHFKQRORJ\ RU V\VWHP ZRXOG EH HDV\�

$FFRUGLQJ WR WKH UHVSRQVHV REWDLQHG IURP UHVSRQGHQWV� XVLQJ DQ H�ZDOOHW LV QRW

FRPSOLFDWHG RU GLIILFXOW WR LPSOHPHQW EHFDXVH WKH H�ZDOOHW V\VWHP RXWOLQHV DOO WKH SURFHVVHV

UHTXLUHG WR XVH DQ (�:DOOHW IRU SXEOLF XVH� 7KLV LV VXSSRUW E\ UHVHDUFKHU 6XEDUDPDQLDP HW DO�

������� XVLQJ DQ H�ZDOOHW� XVHUV PD\ PDNH WKHLU SXUFKDVH E\ VFDQQLQJ RU LQSXWWLQJ EDU FRGHV

SURYLGHG E\ (�ZDOOHW SURJUDP VXFK DV *UDE�SD\ DW WKH FDVKLHU� )RU LQVWDQFH� FHUWDLQ

UHVWDXUDQWV LQ PDOOV DFFHSW (�ZDOOHW SXUFKDVHV YLD *UDE�SD\ WR RIIHU FRQVXPHUV GLVFRXQWV�

LQFHQWLYHV� DQG RWKHUV�

����� 7KH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUP RI SHUFHLYHG XVHIXOQHVV DQG

OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV

LQ 0DOD\VLD�

7KH UHVXOW VKRZV WKHUH LV VWURQJ SRVLWLYH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ

WHUPV RI SHUFHLYHG XVHIXOQHVV DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD EHFDXVH U YDOXH LV ����� PHDQV SRVLWLYH

FRUUHODWLRQ� 7KH FRQVXPHUV ZKR WRRN SDUW LQ WKLV VWXG\ EHOLHYH WKDW WKHLU GHVLUH WR XVH DQ H�

ZDOOHW ZLOO EH DIIHFWHG RU LQIOXHQFHG E\ WKHLU SHUFHSWLRQ RI WKH XVHIXOQHVV RI D VSHFLILF V\VWHP�

3�YDOXH LV HTXDOV WR ����� OHVV WKDQ VLJQLILFDQW DOSKD ���� LQGLFDWHV VLJQLILFDQW LQIOXHQFHG�

7KXV� +� LV DFFHSWHG� ,Q WKLV VWXG\� SHUFHLYHG XVHIXOQHVV ZDV IRXQG VLJQLILFDQW YDULDEOH IDFWRU
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LQ WKH SDUWLFLSDQWV
 LQWHQWLRQ WR XVH DQ (�ZDOOHW� 7KH ILQGLQJ UHYHDOV WKDW UHVSRQGHQW SHUFHLYHG

XVHIXOQHVV WR SHUIRUP GDLO\ DFWLYLWLHV VXFK DV SD\LQJ ELOOV RU PDNLQJ SD\PHQWV RQOLQH�

7KH UHVXOW IURP WKLV VWXG\ LV VXSSRUW E\ WKH VWXG\ RI $OZL� 6� HW DO�� ������ DQG $\GLQ

DQG %XUQD] ������ VWDWHG WKDW SHUFHLYHG XVHIXOQHVV ZDV DOVR IRXQG VLJQLILFDQW LQ XVHUV
 YLHZV

DQG XVDJH LQWHQWLRQV� 2Q ERWK VDPSOH JURXSV� D VLJQLILFDQW HIIHFW ZDV VHHQ ZLWK KLJK OHYHO RI

HIIHFW� 7KLV GHPRQVWUDWHV WKDW XVHUV VKRXOG XQGHUVWDQG WKDW XWLOL]LQJ DQ H�ZDOOHW PLJKW SURYLGH

WKHP ZLWK PRUH EHQHILWV� /DFN RI DZDUHQHVV RI WKH XVHIXOQHVV H�ZDOOHW
V LV D VLJQLILFDQW

LPSHGLPHQW WR JRRG DWWLWXGHV DQG LQWHQWLRQV� 7KH EHQHILFLDO HIIHFWV RI FRPSDWLELOLW\ RQ

SHUFHLYHG XVHIXOQHVV LQGLFDWH WKDW FRQVXPHUV DUH JHQHUDOO\ FRQFHUQHG ZLWK KRZ WKH\ FKRRVH WR

DFTXLUH LWHPV RU VHUYLFHV YLD PRELOH SD\PHQWV� 7KLV LV VXSSRUWHG E\ UHVHDUFKHU /ZRJD �������

PRELOH SD\PHQW VHUYLFHV DUH PRUH OLNHO\ WR EH FKRVHQ E\ FRQVXPHUV ZKR EHOLHYH WKH VHUYLFH

WR EH FRPSDWLEOH ZLWK WKHLU PRELOH SKRQH XVDJH� 7KLV SHUFHLYHG XVHIXOQHVV UHIHUV WR D SHUVRQ
V

EHOLHI WKDW D SDUWLFXODU V\VWHP ZLOO LQFUHDVH KLV RU KHU SHUIRUPDQFH ZKHQ WKH\ XVH LW �'DYLV�

������

0HDQZKLOH� LW KDV FRQWUDGLFWHG ZLWK WKH VWXG\ �6LHZ &� 7� HW DO�� ������ 7KLV KDSSHQV

EHFDXVH RI WKH\ ZHUH XQDZDUH RI WKH EHQHILWV DQG XVHIXOQHVV SURYLGHG E\ WKH H�ZDOOHW� DV

VKRZQ E\ WKH ORZHVW PHDQ YDOXHV RI SHUFHLYHG XWLOLW\� 2QH RI WKH PRVW VLJQLILFDQW EDUULHUV WR

H�ZDOOHW DGRSWLRQ LV D FRQVXPHU
V ODFN RI NQRZOHGJH RI WKH EHQHILWV RIIHUHG E\ (�ZDOOHW

�6KDWVNLNK� ������ ,QGRQHVLD DQG 0DOD\VLD KDYH VLPLODU LPSDFWV RQ H�ZDOOHW DGRSWLRQ ZKHQ LW

UHODWHV WR SHUFHLYHG XVHIXOQHVV �$ML� %HUDNRQ 	 +XVLQ� ������ $FFRUGLQJ WR $ML� %HUDNRQ DQG

+XVLQ ������� VXJJHVWV WKDW ,QGRQHVLDQ FRQVXPHUV DUH ZLOOLQJ WR DGRSW H�ZDOOHWV LI WKH\ DUH

SHUFHLYHG WR EH XVHIXO E\ WKH JRYHUQPHQW� 7KH\ DUH QRW REOLJHG WR XVH H�ZDOOHWV EHFDXVH RI

JRYHUQPHQW DVVLVWDQFH ZLWKRXW D SHUFHLYHG EHQHILW� $V D UHVXOW� WKH SHUFHLYHG XVHIXOQHVV RI D

SURGXFW LV DQ LPSRUWDQW FRPSRQHQW LQ LQIOXHQFLQJ FRQVXPHUV
 GHFLVLRQ�PDNLQJ�
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5HVSRQGHQWV EHOLHYH WKDW SHUFHLYHG XVHIXOQHVV H�ZDOOHW ZRXOG LPSURYH WKHLU HYHU\GD\

GXWLHV EHFDXVH RI WKH SHUFHLYHG XVHIXOQHVV RI WKH WHFKQRORJ\� 7KLV LV VXSSRUW E\ UHVHDUFKHU

6XEDUDPDQLDP HW DO� ������� ZLWK WKH VXSSRUW RI DQ H�ZDOOHW� ZH PD\ EDODQFH RXU EXGJHW LQ D

YDULHW\ RI ZD\V� VXFK DV E\ OLPLWLQJ RXU VSHQGLQJ RQ XQQHFHVVDU\ LWHPV OLNH DV VKLUWV DQG GDLO\

PHDOV�

����� 7KH UHODWLRQVKLS EHWZHHQ VRFLDO LQIOXHQFH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV

PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD

7KH UHVXOWV VKRZ WKDW WKHUH LV D UHODWLRQVKLS EHWZHHQ VRFLDO LQIOXHQFH DQG WKH OHYHO RI

DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF XQLYHUVLW\ VWXGHQWV

EHFDXVH WKH YDOXH RI FRUUHODWLRQ� U LV ������ 3�YDOXH LV HTXDOV WR ����� ZKLFK LV OHVV WKDQ ����

LQGLFDWHV VLJQLILFDQW LQIOXHQFHG� 7KXV� +� LV DFFHSWHG�

%DVHG RQ WKH UHVXOW JLYHQ� WKH UHVXOWV DUH VXSSRUW E\ WKH VWXG\ <DQJ HW DO� �������

GHPRQVWUDWHG WKDW VRFLDO LQIOXHQFH KDG D VLJQLILFDQW LQGLUHFW HIIHFW RQ WKH ILUVW XSWDNH RI H�

SD\PHQW E\ SRVLWLYHO\ LQIOXHQFLQJ UHODWLYH DGYDQWDJH DQG DGYHUVHO\ DIIHFWLQJ SHUFHLYHG ULVN�

7KH\ GLVFRYHUHG WKDW VRFLDO LQIOXHQFH ZDV D NH\ IDFWRU IRU SURVSHFWLYH DQG FXUUHQW XVHUV ZKR

H[SHULHQFHG GLUHFW LPSDFWV� 6RFLDO LQIOXHQFH KDG D VLJQLILFDQW UROH LQ GHWHUPLQLQJ DQ

LQGLYLGXDO
V LQWHQWLRQ DQG DWWLWXGH WRZDUG D QHZ WHFKQRORJ\ �7DKHDP HW DO�� ������ ,I

FXVWRPHUV
 IDPLO\ PHPEHUV RU IULHQGV EHOLHYH WKH\ VKRXOG DGRSW DQ (�ZDOOHW� WKH UDWH RI (�

ZDOOHW DGRSWLRQ ZLOO LQFUHDVH �/ZRJD� ������

+RZHYHU� WKLV UHVXOW LQGLFDWHV WKDW WKHUH LV DQ LQVLJQLILFDQW UHODWLRQVKLS EHWZHHQ LQWHQWLRQV

WR FRQWDFWOHVV SD\PHQW DQG VRFLDO LQIOXHQFH� $FFRUGLQJ WR WKH ILQGLQJV RI :HQ ������� LW LV

FRQVLGHUHG WKDW VRFLDO LQIOXHQFH JDYH OHVV HIIHFW RQ WKH ILUVW DGRSWLRQ UDWH RI H�ZDOOH EHFDXVH

FRQWDFWOHVV SD\PHQWV DUH VWLOO QRW ZLGHO\ XVHG LQ 0DOD\VLD� VRFLDO LQIOXHQFH LV SRZHUOHVV WR

DIIHFW WKH DGRSWLRQ SURFHVV� ,Q EULHI� VRFLDO LQIOXHQFH LQIOXHQFHV DGRSWLRQ EDVHG RQ FRQVXPHU
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DWWLWXGHV DQG GHFLVLRQ�PDNLQJ� DQG VRFLDO LQIOXHQFH PD\ EH VWURQJHU DV FRQWDFWOHVV SD\PHQW

EHFRPHV PRUH ZLGHO\ DGRSWHG LQ WKH PDUNHW� %HFDXVH VRFLDO LQIOXHQFH LV VLJQLILFDQW�

PDUNHWLQJ GHSDUWPHQWV FDQ SURPRWH (�SD\PHQW V\VWHPV E\ FRQWDFWLQJ LQIOXHQWLDO LQGLYLGXDOV

ZKRVH RSLQLRQV DUH YDOXHG� $GGLWLRQDOO\� WKH\ FDQ SURPRWH WKHLU VHUYLFHV YLD VRFLDO PHGLD

�6ODGH HW DO� ������

����� 7KH UHODWLRQVKLS EHWZHHQ JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW

DV PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD

7KH UHVXOW VKRZV WKDW WKHUH LV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ IDFWRUV

LQ WHUPV RI JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� %DVHG RQ WKH GHYHORSHG K\SRWKHVHV� WKH +�

VKRXOG EH DFFHSWHG DQG +� LV UHMHFWHG EHFDXVH WKH 3�YDOXH REWDLQHG LV ����� ZKLFK LV PRUH

WKDQ VLJQLILFDQW DOSKD ����� 7KHUHIRUH� +� LV DFFHSWHG� 7KH UHVXOW VKRZV WKHUH LV QR VLJQLILFDQW

LQIOXHQFH EHWZHHQ FRQVXPSWLRQ IDFWRUV LQ WHUPV RI JRYHUQPHQW LQLWLDWLYH DQG OHYHO RI

DFFHSWDQFH RI H�ZDOOHW DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD

EHFDXVH YDOXH LV ����� PHDQV YHU\ KLJK SRVLWLYH FRUUHODWLRQ�

$FFRUGLQJ WR &KXD ������� JRYHUQPHQW LQLWLDWLYH SOD\V D FUXFLDO SDUW LQ WKH DGRSWLRQ RI

GHYHORSPHQW WHFKQRORJ\ SURGXFWV DQG VHUYLFHV RQ WKH PDUNHW� 7KHLU RXWFRPHV IRXQG WKDW

JRYHUQPHQW LQLWLDWLYHV DUH DQ H[FHOOHQW VWUDWHJ\ IRU VWLPXODWLQJ LQQRYDWLRQ GHPDQG WKURXJK

LQIUDVWUXFWXUH GHYHORSPHQW� $FFRUGLQJ WR &KXD ������� *RYHUQPHQW VXSSRUW LV YLHZHG DV D

PHGLDWRU LQ UHJXODWLQJ WKH FRUUHODWLRQ EHWZHHQ SXUSRVH WR XVH DQG SUDFWLFDO DFFHSWDELOLW\ EDVHG

RQ WKLV FXUUHQW GDWD LQ WKH FRQFHSWXDO IUDPHZRUN RI H�ZDOOHWV�

/LQ DQG +ROPLXP ������ DOVR QRWLFHG WKDW JRYHUQPHQW LQLWLDWLYH SOD\V DQ LPSRUWDQW SDUW

LQ WKH LPSOHPHQWDWLRQ RI LQQRYDWLRQV� 5HVHDUFKHUV GLVFRYHUHG WKDW WKH &KLQHVH JRYHUQPHQW

LQLWLDWLYHV DUH VXSSRUWLQJ WKH GHSOR\PHQW RI UDGLR�IUHTXHQF\ LGHQWLILFDWLRQ �5),'� WHFKQRORJ\
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E\ UHVRXUFHV QHFHVVDU\ DQG UHJXODWLRQV� :KDW LV PRUH� WKH\ QRWLFH WKDW JRYHUQPHQW LQLWLDWLRQ

KDV DGGLWLRQDOO\ UHFHLYHG VFDQW DWWHQWLRQ ZLWKLQ WKH HOHFWULFDO YHKLFOH DGRSWLRQ OLWHUDWXUH�

7KH UHVXOWV RI WKLV OLWHUDWXUH GR QRW PDWFK WKH UHVXOWV RI WKH UHVHDUFK RI UHVHDUFKHUV

EHFDXVH WKH\ GR QRW VXSSRUW JRYHUQPHQW LQLWLDWLYHV DV RQH RI WKH IDFWRUV WKDW DIIHFW WKH ZDOOHW

OHYHO RI DFFHSWDQFH� 6XSSRUWLQJ WKHVH H[LVWLQJ ILQGLQJV� UHVHDUFKHUV WHQG WR FRQVLGHU

JRYHUQPHQW LQLWLDWLRQ DV RXU PRGHUDWRU LQ ZHDNHQLQJ� $FFRUGLQJ WR $ML HW DO ������� WKHLU

ILQGLQJV UHYHDO WKDW JRYHUQPHQW VXSSRUW ZLWKRXW SHUFHSWLRQV RI EHQHILWV KDV DQ LQVLJQLILFDQW

HIIHFW RQ LQWHQWLRQV WR XVH H�ZDOOHWV VXSSRUWHG E\ SHUFHLYHG XVHIXOQHVV� 5HVHDUFKHUV &KXD HW DO�

������ EDFNHG WKLV XS E\ GHPRQVWUDWLQJ WKDW JRYHUQPHQW DVVLVWDQFH GRHV QRW IXQFWLRQ DV D

PHGLDWRU LQ GHWHUPLQLQJ WKH LQWHQWLRQV RI H�ZDOOHW VXEVFULEHUV�

��� ,03/,&$7,21 2) 7+( 678'<

7KH VWXG\
V ILQGLQJV PDLQO\ XQGHUOLQH WKH YDULDEOHV WKDW ZLOO KDYH DQ LQIOXHQFH RQ WKH UHVXOW

OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D PRGH RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF XQLYHUVLW\

VWXGHQWV� $V D UHVXOW� LW PD\ SURYLGH VRPH DVVLVWDQFH WR SHUFHLYHG HDVH RI XVH� SHUFHLYHG

XVHIXOQHVV� VRFLDO LQIOXHQFH� JRYHUQPHQW LQLWLDWLYH� DQG UHVHDUFKHUV WKDW ZDQW WR GR DGGLWLRQDO

UHVHDUFK RQ WKH PDWWHU LQ WKH IXWXUH�

����� 0DQDJHULDO LPSOLFDWLRQV

7KLV VWXG\ PD\ EH DEOH WR PDNH VHYHUDO EHQHILWV WR PXOWLSOH JURXSV LQ VRFLHW\� 7KH H�

ZDOOHW VHUYLFH SURYLGHUV ZKR VXSSO\ (�ZDOOHW VHUYLFHV� DORQJ ZLWK HQWUHSUHQHXUV ZKR DUH

FRQFHUQHG ZLWK FUHDWLQJ (�ZDOOHW VHUYLFHV LQ 0DOD\VLD LQ WKH IXWXUH� 7KH GDWD LQ WKLV

LQYHVWLJDWLRQ FDQ EH XVHG DV D VRXUFH RI UHIHUHQFH IRU HQWUHSUHQHXUV ZKR ZLVK WR OHDUQ PRUH

DERXW WKH SUREOHPV WKDW VKRXOG EH DGGUHVVHG ZKHQ RIIHULQJ D VHUYLFH� )DFWRUV VXFK DV HDVH RI
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XVH RI DQ (�ZDOOHW VHUYLFH DQG WUDQVDFWLRQ VSHHG DUH LPSRUWDQW� $V D FRQFOXVLRQ� PRGHUQ

EXVLQHVVPHQ FDQ FRQFHQWUDWH PRUH RQ WKH VWXG\
V YLWDO DQG PDMRU SDUWV RI DGRSWLRQ LQ RUGHU WR

GHYHORS DQG SURJUHVV H[LVWLQJ (�ZDOOHW VHUYLFHV� (�ZDOOHW VHUYLFH SURYLGHU FDQ XVH WKLV VWXG\

WR PDNH LPSURYHPHQW VSHFLDOO\ WR LQFUHDVH WKH OHYHO RI DFFHSWDQFH DPRQJ VWXGHQWV EHFDXVH

VWXGHQWV DUH WKH KLJKHU FRQVXPHU ZKR XVH H�ZDOOHW�

)XUWKHUPRUH� IXWXUH HQWUHSUHQHXUV ZLOO EH DEOH WR EHWWHU JUDVS FRQVXPHUV
 QHHGV DQG WKH

YDULDEOHV WKDW LPSDFW WKH DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ

SXEOLF XQLYHUVLW\ VWXGHQWV� 7KLV UHVHDUFK WKDW FDQ EH XWLOLVHG DV D JXLGHOLQH FDQ DOVR KHOS WR

LPSURYH WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF

XQLYHUVLW\ VWXGHQWV IRU VHUYLFHV DQG LPSURYH WKH FRPSDQ\ SHUIRUPDQFH RI IDFLOLW\ SURYLGHUV�

7KH GLVFXVVLRQ LQ WKLV VHFWLRQ IRFXVHV RQ WKH VWXG\
V LPSOLFDWLRQV WKURXJK D UHYLHZ RI

SUHYLRXV UHVHDUFK ILQGLQJV� (�ZDOOHW VHUYLFHV KDYH WKH SRWHQWLDO WR FRQWULEXWH WR 0DOD\VLD
V

HFRQRPLF JURZWK� 7KLV KDV D SRVLWLYH LPSDFW RQ (�DELOLW\ ZDOOHWV WR FRQWLQXH WR GHYHORS DQG

VWDELOLVH LQ YDULRXV VHFWRUV� UHVXOWLQJ LQ (�JURZWK ZDOOHWV DQG LQWHUQDWLRQDOLVDWLRQ� 7KH

LPSOLFDWLRQV RI WKLV VWXG\ DUH GLUHFWO\ IRFXVHG RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D

PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF XQLYHUVLW\ VWXGHQWV� 8VHUV ZLOO JDLQ DQ

XQGHUVWDQGLQJ RI WKH (�ZDOOHW� 7KH PRVW LPSRUWDQW DVSHFW LV WKDW LW ZLOO DVVLVW FRQVXPHUV LQ

XVLQJ WKLV FDVKOHVV PHWKRG RI VKRSSLQJ�

)XUWKHUPRUH� WKLV UHVHDUFK FDQ KHOS ILQDQFLDO ILUPV LQ WKH PDUNHW DV WKH\ DQG (�ZDOOHW

VHUYLFH SURYLGHUV PXVW FROODERUDWH ZKLOH RIIHULQJ WKLV VHUYLFH WR WKH SXEOLF� ,Q FRRSHUDWLRQ� D

ILQDQFLDO LQVWLWXWLRQ� VXFK DV D EDQN� FDQ LPSOHPHQW DQG XSJUDGH WKH IRUP RI SD\PHQW IRU XVHUV

EDVHG RQ WKH QHHGV RI FRQVXPHUV LQ WHUPV RI HDVH RI XVH DQG LWV XVHIXOQHVV� 8VHUV
 HQJDJHPHQW

LQ WKH SURFHVV RI HVWDEOLVKLQJ WKH QHZ (�ZDOOHW VHUYLFH ZLOO JURZ DV ILQDQFLDO VHUYLFHV

FRPSDQLHV GHPRQVWUDWH WKHLU DVVXUDQFH� HQKDQFH FRQVXPHU DFFHSWDQFH RI (�ZDOOHWV� ,W FRXOG
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KHOS WKH ILQDQFLDO ILUP ERRVW LWV FRPSHWLWLYH SRVLWLRQ LQ WKH PDUNHW E\ EULQJLQJ QHZ DVSHFWV

WKDW PD\ LQIOXHQFH WKH DFFHSWDQFH RI ILQWHFK LQWR WKHLU EXVLQHVV SODQ�

8OWLPDWHO\� WKLV VWXG\ ZLOO EH XVHIXO WR IXWXUH UHVHDUFKHUV LQ DFFHSWDQFH DQG IDFWRUV

LPSDFWLQJ (�ZDOOHW XVDJH EHFDXVH H�ZDOOHWV DUH D QHZ WRSLF LQ 0DOD\VLDQ ILQWHFK� RQO\ D IHZ

DFDGHPLFV KDYH XQGHUWDNHQ UHVHDUFK RQ WKH PDWWHU� LW FDQ XVH WKH YDULDEOHV IURP WKLV VWXG\ DV D

SUHOLPLQDU\ VWHS IRU D VHULRXV LQYHVWLJDWLRQ� $V D FRQVHTXHQFH� WKLV UHVHDUFK FDQ EH XVHG DV D

JXLGHOLQH IRU IXWXUH UHVHDUFK DV ZHOO DV WR KHOS WKH UHVHDUFKHU DQG IDFLOLW\ GHYHORSPHQW WHDPV

LQWHJUDWLRQ�

��� /,0,7$7,21 2) 7+( 678'<

)LUVWO\� WKH OLPLWDWLRQV WKDW H[LVW DOVR LQYROYH WKH VFDOH XVHG LQ WKH VWXG\� 6LQFH WKLV

VWXG\ XVHV WKH /LNHUW 6FDOH WR UHFRUG UHVSRQGHQWV ¶SHUFHSWLRQV WKHQ WKH SUREDELOLW\ RI ELDV PD\

FRPH IURP UHVSRQGHQWV¶ SURSHQVLW\ WR UHVSRQG WR TXHVWLRQV UHJDUGOHVV RI WKHLU DFWXDO FRQWHQW�

,Q RWKHU ZRUGV� HDFK UHVSRQGHQW ZLOO KDYH WKHLU RZQ WKRXJKWV DQG RSLQLRQV ZKLFK ZLOO

LQIOXHQFH WKHP WR JLYH GLIIHUHQW UHVSRQVHV :KHQ DQVZHULQJ WKH TXHVWLRQQDLUH� 7KLV ZLOO FDXVH

LW WR IDLO WR PHDVXUH WKH WUXH DWWLWXGH RI WKH UHVSRQGHQW�

,Q DGGLWLRQ� WKH EDFNJURXQGV RI WKH UHVSRQGHQWV DUH GLIIHUHQW� 6LQFH WKH UHVSRQGHQWV IRU

WKLV VWXG\ DUH IURP DPRQJ VWXGHQWV IURP YDULRXV XQLYHUVLWLHV� WKH SRVVLELOLW\ RI GLIIHUHQW

UHVSRQVH UHVXOWV ZLOO DOVR EH KLJKHU� )RU H[DPSOH� GLIIHUHQFHV WKDW PD\ RFFXU DUH GXH WR

GLIIHUHQW OHYHOV RI DZDUHQHVV RU ODFN RI H[SRVXUH WR WKH LVVXH LQ TXHVWLRQ� 7KLV VLWXDWLRQ PDNHV

LW GLIILFXOW IRU UHVSRQGHQWV WR JLYH DQ RSLQLRQ WKDW WKHUH VKRXOG EH D TXHVWLRQ SRVHG E\ WKH

UHVHDUFKHU�

)LQDOO\� WKH VFRSH RI WKH VWXG\ IRU WKLV VWXG\ DOVR KDV OLPLWDWLRQV WR HQDEOH WKH UHVXOWV RI

WKLV VWXG\ WR EH XVHG DV D FRPSUHKHQVLYH UHIHUHQFH RQ WKH IHHGEDFN RQ WKH XVH DQG DFFHSWDQFH
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RI H�ZDOOHWV DPRQJ WKH FRPPXQLW\ LQ 0DOD\VLD� 7KLV LV EHFDXVH WKLV VWXG\ RQO\ WRRN

UHVSRQGHQWV IURP SXEOLF XQLYHUVLW\ VWXGHQWV� 7KLV VLWXDWLRQ ZLOO FDXVH WKH UHVXOWV RI WKLV VWXG\

FDQQRW EH UHOHDVHG LQ JHQHUDO RU FDQQRW EH FRQFOXGHG FRPSUHKHQVLYHO\ DERXW WKH OHYHO RI

SXEOLF DFFHSWDQFH RI H�ZDOOHWV� HVSHFLDOO\ WKH FRPPXQLW\ WKDW LV QRW IURP DPRQJ VWXGHQWV� ,Q D

VLPSOHU VHQVH� WKH UHVXOW RI WKLV VWXG\ KDV D ERUGHU EHFDXVH WKH FRQFOXVLRQV DUH PDGH RQO\

EDVHG RQ WKH RSLQLRQV JLYHQ E\ WKH VWXGHQWV ZKLFK FDQQRW UHSUHVHQW DOO SDUWLHV RI VRFLHW\ ZKR

KDYH GLIIHUHQW FDUHHU EDFNJURXQGV�

��� 5(&200(1'$7,216 25 68**(67,21 )25 )8785( 5(6($5&+

7KHUH DUH VRPH VXJJHVWLRQV DQG UHFRPPHQGDWLRQV WKDW IXWXUH UHVHDUFKHUV FDQ XVH WR

UHFWLI\ WKH OLPLWDWLRQV� )LUVW� D VXEVHTXHQW VWXG\ ZLOO QHHG WR HQKDQFH WKH VDPSOH VL]H DQG

FRPSOHWHO\ H[DPLQH WKLV UHVHDUFK DSSURDFK WR UHILQH WKH VWXG\
V ILQGLQJV� 7KLV LV VR WKDW IXWXUH

UHVHDUFKHUV FDQ REWDLQ PRUH DFFXUDWH GDWD LI WKH GDWD LV WDNHQ IURP YDULRXV XQLYHUVLWLHV LQ

0DOD\VLD� )XWXUH UHVHDUFK FRXOG EH EDVHG RQ D ODUJH VDPSOH VLQFH WKH UHVSRQGHQWV IRU WKLV

VWXG\ DUH RQO\ IRFXVHG RQ XQGHUJUDGXDWH VWXGHQWV� 6R� IXWXUH UHVHDUFKHUV FDQ IRFXV RQ RWKHU

DUHDV RI HGXFDWLRQ DV ZHOO VXFK DV 0DVWHU¶V DQG 3K' VWXGHQWV ZKR KDYH D FDUHHU WR NQRZ WKHLU

DZDUHQHVV RI FDVKOHVV SD\PHQWV DQG H�ZDOOHW DV D PHGLXP RI SD\PHQW� $OVR� EHFDXVH WKH

VFRSH RI WKH VWXG\ IRU WKLV UHVHDUFK KDV D OLPLWDWLRQ ZKHUH LW RQO\ IRFXVHV RQ SXEOLF

XQLYHUVLWLHV LQ 0DOD\VLD� WKLV VWXG\ FDQQRW PDNH JHQHUDO FRQFOXVLRQV DERXW WKH OHYHO RI SXEOLF

DFFHSWDQFH RI H�ZDOOHW LQ XQLYHUVLW\ VWXGHQWV EHFDXVH QRW DOO XQLYHUVLWLHV DUH WDNHQ DV

UHVSRQGHQWV� 6R� IXWXUH UHVHDUFKHUV FDQ H[SDQG WKH VWXG\ E\ IRFXVLQJ RQ DOO XQLYHUVLWLHV

LQFOXGLQJ ,37$ DQG ,376 LQ 0DOD\VLD WKDW KDYH YDULRXV EDFNJURXQGV� 6LQFH WKH &29,'���

RXWEUHDN LQ 0DOD\VLD UHFHQWO\� IXWXUH UHVHDUFKHUV FRXOG VWXG\ WKH DFFHSWDQFH RI H�ZDOOHWV

DPRQJ VWXGHQWV GXULQJ WKH &29,'��� HSLGHPLF�

FY
P 

FK
P



)$&8/7< (175(35(1(856+,3 $1' %86,1(66

��

%HVLGHV� WKH OLPLWDWLRQ RI WKLV VWXG\ LV IRFXV RQ XQLYHUVLW\ VWXGHQWV RQO\� +RZHYHU� WKH

UHVHDUFKHU ZLOO SUHYHQW WKH VWXG\
V ILQGLQJV IURP EHLQJ SXEOLVKHG LQ JHQHUDO RU FRQFOXGLQJ

H[WHQVLYHO\ RQ WKH OHYHO RI SXEOLF DFFHSWDELOLW\ RI H�ZDOOHWV� SDUWLFXODUO\ DPRQJ WKH

FRPPXQLW\ WKDW LV QRW FRPSRVHG RI VWXGHQWV� 7KHUHIRUH� IXWXUH UHVHDUFKHUV FDQ IRFXV RQ WKH

SXEOLF IURP YDULRXV EDFNJURXQGV WR JHW PRUH DFFXUDWH RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV

DV FDVKOHVV SD\PHQW DPRQJ 0DOD\VLDQV�

,Q DGGLWLRQ� WKH JRYHUQPHQW KDV UHFHQWO\ LQWURGXFHG 7RXFK µQ *R 5),' DV DQ

HOHFWURQLF SD\PHQW� 5),' LV D W\SH RI HOHFWURQLF SD\PHQW V\VWHP WKDW PDNHV XVH RI D UDGLR

IUHTXHQF\ LGHQWLILFDWLRQ VWLFNHU� DOVR NQRZQ DV D 71* 5),' WDJ� WR OHW YHKLFOHV WR SDVV

WKURXJK WROO� 7KH XVH RI 5),' LV VWLOO QHZ LQ 0DOD\VLD DQG QRW FRPSUHKHQVLYH \HW� 7KHUHIRUH�

IXWXUH UHVHDUFKHUV FDQ H[SDQG WKH VWXG\ E\ IRFXVLQJ RQ WKH SXEOLF WR ILQG RXW WKH H[WHQW RI

WKHLU DFFHSWDQFH RI WKH ODWHVW 5),' V\VWHP HVSHFLDOO\ DPRQJ FRPPXQLW\� 7KLV LV EHFDXVH VR

WKDW WKH UHVHDUFKHU¶V VWXG\ FDQ FRPSUHKHQVLYHO\ FRQFOXGH WKH DFFHSWDQFH RI 5),' WRZDUGV WKH

SXEOLF�

��� 29(5$// &21&/86,21 2) 7+( 678'<

,Q D QXWVKHOO� WKH VWXG\
V JRDO LV WR GHWHUPLQH WKH FRQVXPSWLRQ IDFWRUV WKDW LQIOXHQFH WKH OHYHO

RI DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD� 6HYHUDO WHVWV ZHUH DSSOLHG WR WKH GDWD FROOHFWHG IURP WKH VXUYH\ WR H[DPLQH WKLV

WKHVLV� 7KH ILQGLQJV LQGLFDWH WKDW SHUFHLYHG HDVH RI XVH� SHUFHLYHG XVHIXOQHVV DQG VRFLDO

LQIOXHQFH DV LQGHSHQGHQW YDULDEOHV LQ WKLV VWXG\ KDYH D VLJQLILFDQW UHODWLRQVKLS ZLWK WKH H�

ZDOOHW OHYHO RI DFFHSWDQFH DV D PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ

0DOD\VLD WR DFFHSW H�ZDOOHWV DV D PHGLXP RI SD\PHQW� 0HDQZKLOH� WKHUH LV QR VLJQLILFDQW

UHODWLRQVKLS EHWZHHQ JRYHUQPHQW LQLWLDWLYHV DQG WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D
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PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� )XUWKHUPRUH� EDVHG RQ WKH

3HDUVRQ &RUUHODWLRQ WHVW UHVXOWV� LW LV SRVVLEOH WR FRQFOXGH WKDW WZR LQGHSHQGHQW YDULDEOHV KDYH

D VWURQJ SRVLWLYH UHODWLRQVKLS ZLWK WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D PHGLXP RI

SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD� *RYHUQPHQW LQLWLDWLYHV DQG VRFLDO

LQIOXHQFH KDYH D ORZ SRVLWLYH UHODWLRQVKLS ZLWK WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHWV DV D

PHGLXP RI SD\PHQW DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLDQ� 7KH OHYHO RI DFFHSWDQFH

RI H�ZDOOHWV DV D PHGLXP RI SD\PHQW DPRQJ 0DOD\VLDQ SXEOLF XQLYHUVLW\ VWXGHQWV ZRXOG

LQFUHDVH LI SDUWLHV UHODWHG WR H�ZDOOHWV HPSKDVL]H WKH IDFWRUV RI SHUFHSWLRQ RI HDVH RI XVH�

SHUFHSWLRQ RI XVH DQG VRFLDO LQIOXHQFH LQ LPSURYLQJ WKH DSSOLFDWLRQ� ,Q FRQFOXVLRQ� WKLV VWXG\

KDV UDPLILFDWLRQV IRU IXWXUH UHVHDUFKHUV DV ZHOO DV WKH FRPPHUFLDO VHFWRU� 7KH VWXG\
V ILQGLQJV

DOVR SURYLGH D FOHDUHU SDWK IRU WKH H�ZDOOHW VHUYLFH SURYLGHUV� ILQDQFLDO LQVWLWXWLRQV DQG

JRYHUQPHQW WR LQFUHDVH WKH OHYHO RI XVHUV ZKR DFFHSW H�ZDOOHWV DV D PHGLXP RI SD\PHQW

DPRQJ SXEOLF XQLYHUVLW\ VWXGHQWV LQ 0DOD\VLD�
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5()(5(1&(6

$ PXOWLJURXS DQDO\VLV EHWZHHQ ,QGRQHVLD DQG 0DOD\VLD� &RJHQW %XVLQHVV 	 0DQDJHPHQW�
����� $UWLFOH ��������

$EGXO�+DOLP� 1� $�� 9DIDHL�=DGHK� $�� +DQLIDK� +�� 7HRK� $� 3�� 	 1DZDVHU� .� �������
8QGHUVWDQGLQJ WKH GHWHUPLQDQWV RI H�ZDOOHW FRQWLQXDQFH XVDJH LQWHQWLRQ LQ
0DOD\VLD� 4XDOLW\ 	 4XDQWLW\� �����

$GLOOD� )� ������� 6RPH RI 50���ELO 3ULKDWLQ LQLWLDWLYHV LPSOHPHQWHG ZLWK 50��ELO 3HQMDQD
PHDVXUHV� 1HZ 6WUDLWV 7LPH�

$ML� +� 0�� %HUDNRQ� ,�� +XVLQ� 0� 0� ������� &29,'��� DQG H�ZDOOHW XVDJH LQWHQWLRQ� $
PXOWLJURXS DQDO\VLV EHWZHHQ ,QGRQHVLD DQG 0DOD\VLD� &RJHQW %XVLQHVV 	
0DQDJHPHQW� ����� $UWLFOH ��������

$NRJOX� +� ������� 8VHU
V JXLGH WR FRUUHODWLRQ FRHIILFLHQWV� 7XUNLVK -RXUQDO RI (PHUJHQF\
0HGLFLQH� ������ ������

$OZL� 6�� 0RKG 6DOOHK� 0� 1�� .DPDUXGLQ� +� 6�� $OSDQGL� 5� 0�� 5D]DN� $�� 	 (NKPDU� 6�
������� 7KH (�ZDOOHW 8VDJH DV DQ $FFHSWDQFH ,QGLFDWRU RQ )LQDQFLDO 7HFKQRORJ\ LQ
0DOD\VLD� 5HOLJDFLyQ� �� ������

$PEHU $WKHU� %� 3�� 1LNLWD %� 5XSDUHO� $QLEDO� .HQQHWK� ������� &RURQDYLUXV 'LVHDVH ��
�&29,'����� ,PSOLFDWLRQV IRU &OLQLFDO 'HQWDO &DUH� -RH -RXUQDO (QGRGRQWLFV� ������
��������

$QLV� 0� 1� ������� H�ZDOOHW FUHGLW LQFUHDVHV WR 50��� XQGHU H%HOLD 3URJUDPPH� 7KH 6WDU�

$QNXU -� 	 6� .�� 6DWLVK &KDQGHO� '� .� 3DO� ������� /LNHUW 6FDOH� ([SORUHG DQG ([SODLQHG�
&XUUHQW -RXUQDO RI $SSOLHG 6FLHQFH DQG 7HFKQRORJ\� ����� ��������

$QQH %UXWRQ� 6� 7� ������� 5HOLDELOLW\� :KDW LV LW� DQG KRZ LW LV PHDVXUHG" 3K\VLRWKHUDS\�
������ ������

$QZDU� ������� 3URJUDP H�7XQDL 5DN\DW KDGLDK NHUDMDDQ NHSDGD UDN\DW� %+ 2QOLQH�

$UULQGHOO� :� $�� 	 YDQ GHU (QGH� -� ������� $Q HPSLULFDO WHVW RI WKH XWLOLW\ RI WKH
REVHUYDWLRQV�WR�YDULDEOHV UDWLR LQ IDFWRU DQG FRPSRQHQWV DQDO\VLV� $SSOLHG
3V\FKRORJLFDO 0HDVXUHPHQW� �� ��� � ����

$]HOLQ� 6� 0� $� +� ������� 7KH (IIHFW RI 6RFLDO &KDUDFWHULVWLF LQ WKH $FFHSWDQFH DQG
&RQWLQXH 8VDJH IRU ,QIRUPDWLRQ 7HFKQRORJ\ LQ WKH 3XEOLF 6HFWRU� -RXUQDO RI %XVLQHVV
DQG 6RFLDO 6FLHQFH� �����

$]L]XO� <� 3� 6�� %RE )RVWHUE 	 -XPDGLO 6DSXWUDD� ������� ,QYHVWLJDWLQJ H�ZDOOHW DGRSWLRQ RI
&29,'�� LQWUD�SHULRG DPRQJ 0DOD\VLDQ \RXWKV
� ,QWHJUDWHG WDVN�WHFKQRORJ\ ILW DQG
WHFKQRORJ\ DFFHSWDQFH PRGHO IUDPHZRUN� ,QWHUQDWLRQDO -RXUQDO RI 'DWD DQG 1HWZRUN
6FLHQFH�

$\GLQ� *�� 	 %XUQD]� 6� ������� $GRSWLRQ RI 0RELOH 3D\PHQW 6\VWHPV� $ 6WXG\ RQ 0RELOH
:DOOHWV� -RXUQDO RI %XVLQHVV� (FRQRPLFV DQG )LQDQFH� ����� ������
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&HQWHU IRU (YDOXDWLRQ DQG 5HVHDUFK�7REDFFR &RQWURO (YDOXDWLRQ &HQWHU� ������� 3LORW WHVWLQJ
GDWD FROOHFWLRQ LQVWUXPHQWV�

&HQWUDO %DQN RI 0DOD\VLD� ������� )LQDQFLDO 6WDELOLW\ DQG 3D\PHQW 6\VWHPV 5HSRUW �����

&KDZOD� '�� 	 -RVKL� +� ������� &RQVXPHU DWWLWXGH DQG LQWHQWLRQ WR DGRSW PRELOH ZDOOHW LQ
,QGLD±$Q HPSLULFDO VWXG\� ,QWHUQDWLRQDO -RXUQDO RI %DQN 0DUNHWLQJ� ������

&KDRXDOL� :�� <DKLD� ,� %�� 	 6RXLGHQ� 1� ������� 7KH LQWHUSOD\ RI FRXQWHU�FRQIRUPLW\
PRWLYDWLRQ� VRFLDO LQIOXHQFH� DQG WUXVW LQ FXVWRPHUV
 LQWHQWLRQ WR DGRSW ,QWHUQHW EDQNLQJ
VHUYLFHV� 7KH FDVH RI DQ HPHUJLQJ FRXQWU\� -RXUQDO RI 5HWDLOLQJ DQG &RQVXPHU
6HUYLFHV� ��� ��������

&KLHK <X /LQ� <� +� +� ������� $Q (PSLULFDO 6WXG\ RQ WKH $GRSWLRQ RI 5),' 7HFKQRORJ\ IRU
/RJLVWLFV 6HUYLFH 3URYLGHUV LQ &KLQD� ,QWHUQDWLRQDO %XVLQHVV 5HVHDUFK� �����

&KXD &� 6�� /LP :� ;�� 1J 6� ;�� :RQJ :� -� ������� ([SORULQJ 7KH 0RGHUDWLQJ (IIHFW 2I
*RYHUQPHQW 6XSSRUW 2Q $FWXDO $GRSWLRQ 2I (�:DOOHW $PRQJ 0RELOH 3KRQH 8VHUV ,Q
0DOD\VLD�

&KZDK &� ;�� *RK :� &�� /LP -� +�� 7DL <� /� 	 7DQ :� :� ������� 'HWHUPLQDQWV RI
&RQWDFWOHVV 3D\PHQW $GRSWLRQ LQ 0DOD\VLD�

&URZH� 6� 0� 3� 0� ������� &KRRVLQJ D 0RELOH :DOOHW� 7KH &RQVXPHU 3HUVSHFWLYH�

'DYLV� )� '� '� )� ������� 3HUFHLYHG 8VHIXOQHVV� 3HUFHLYHG (DVH RI 8VH� DQG 8VHU $FFHSWDQFH
RI ,QIRUPDWLRQ 7HFKQRORJ\� ������ ��������

'RDQ� 1� ������� &RQVXPHU $GRSWLRQ ,Q 0RELOH :DOOHW�

)DZ]LD� )� ������� $Q (PSLULFDO 6WXG\ RQ WKH &XVWRPHUV¶ 6DWLVIDFWLRQ RQ )LQWHFK 0RELOH
3D\PHQW 6HUYLFHV LQ 0DOD\VLD� ,QWHUQDWLRQDO -RXUQDO RI $GYDQFHG 6FLHQFH DQG
7HFKQRORJ\� ������� ��������

)UHG '� 'DYLV� 5� %� 3� 5� :� ������� ([WULQVLF DQG LQWULQVLF PRWLYDWLRQ WR XVH FRPSXWHU LQ WKH
ZRUNSODFH� -RXUQDO RI $SSOLHG 6RFLDO 3V\FKRORJ\� ������� ����������

)ULDGL� +�� 6XPDUZDQ� 8� 	 .LUEUDQGRNR ������� ,QWHJUDWLRQ RI 7HFKQRORJ\ $FFHSWDQFH
0RGHO DQG 7KHRU\ RI 3ODQQHG %HKDYLRXU RI ,QWHQWLRQ WR 8VH (OHFWURQLF 0RQH\�
,QWHUQDWLRQDO -RXUQDO RI 6FLHQFH DQG 5HVHDUFK ����� ��������

*D]L� )� ������� :KDW ,V ,Q 7KH *RYHUQPHQW¶V 1HZ 50�� %LOOLRQ (FRQRPLF 5HFRYHU\ 3ODQ"

*ERQJOL� .�� ;X� <�� 	 $PHGMRQHNRX� 0� .� ������� ([WHQGHG 7HFKQRORJ\ $FFHSWDQFH
0RGHO WR 3UHGLFW 0RELOH�%DVHG 0RQH\ $FFHSWDQFH DQG 6XVWDLQDELOLW\� $ 0XOWL�
$QDO\WLFDO 6WUXFWXUDO (TXDWLRQ 0RGHOOLQJ DQG 1HXUDO 1HWZRUN $SSURDFK�
6XVWDLQDELOLW\ ��� �����

*HRUJH� 3� 6� $� ������� 'HWHUPLQDQWV RI EHKDYLRUDO LQWHQWLRQ WR XVH PRELOH ZDOOHW � $
FRQFHSWXDO PRGHO� -RXUQDO RI 0DQDJHPHQW� ����� ��±���

*LD�6KLH /LX� 3� 7� 7� ������� $ 6WXG\ RI )DFWRUV $IIHFWLQJ WKH ,QWHQWLRQ WR 8VH 0RELOH
3D\PHQW 6HUYLFHV LQ 9LHWQDP� (FRQRPLFV :RUOG� ����� ��������
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*|NKDQ $\GLQ� 6� %� ������� $GRSWLRQ RI PRELOH SD\PHQW V\VWHPV� $ VWXG\ RQ PRELOH ZDOOHWV�
-RXUQDO RI %XVLQHVV (FRQRPLFV DQG )LQDQFH� ����� ���

*XOGHQ .D\D 8\DQLN� 1� *� ������� $ VWXG\ RQ PXOWLSOH OLQHDU UHJUHVVLRQ DQDO\VLV�

*�OHU� *� .� 8� 1� ������� $ 6WXG\ RQ 0XOWLSOH /LQHDU 5HJUHVVLRQ $QDO\VLV� 3URFHGLD �
6RFLDO DQG %HKDYLRUDO 6FLHQFHV� ���� ��������

+DOGXQ$NRJOX� ������ 6HSWHPEHU�� 8VHU
V JXLGH WR FRUUHODWLRQ FRHIILFLHQWV�

+DQG� 3� 0� )� '� -� ������� &DXVDO YDULDEOHV� LQGLFDWRU YDULDEOHV DQG PHDVXUHPHQW VFDOHV� DQ
H[DPSOH IURP TXDOLW\ RI OLIH� ���� ��������

+DVVDQ� =� $�� 6FKDWWEHU� 3�� 	 0D]]D� '� ������� 'RLQJ D SLORW VWXG\� :K\ LV LW HVVHQWLDO"
0DOD\VLDQ )DPLO\ 3K\VLFLDQ� 7KH 2IILFLDO -RXUQDO RI WKH $FDGHP\ RI )DPLO\
3K\VLFLDQV RI 0DOD\VLD� ������� ������

+XQGOH\� (� 5� Y� 7� 9� ������� 7KH ,PSRUWDQFH RI 3LORW 6WXGLHV� 1XUVLQJ VWDQGDUG� RIILFLDO
QHZVSDSHU RI WKH 5R\DO &ROOHJH RI 1XUVLQJ� ������� ������

,úÕO $UÕNDQ 6DOWÕN� $� )�� g]J�U 7XQoHO 	 .HPDO <�FH .XWXFXR÷OX ������� &RQVXPSWLRQ�
FRQVXPHU FXOWXUH DQG FRQVXPHU VRFLHW\� -RXUQDO RI &RPPXQLW\ 3RVLWLYH 3UDFWLFHV�
;,,,���� ��������

-DPLO =DNL� -� 6� -� 3� 0� ������� 6RFLDO ,QIOXHQFH 0RGXODWHV WKH 1HXUDO &RPSXWDWLRQ RI 9DOXH�
3V\FKRORJLFDO 6FLHQFH� ������ ��������

-DQ +DXNH� 7� .� ������� &203$5,621 2) 9$/8(6 2) 3($5621¶6 $1'
63($50$1¶6�

-lQWVFKL� 6��'� /� ������� 3HDUVRQ YHUVXV 6SHDUPDQ� .HQGDOO
V 7DX &RUUHODWLRQ $QDO\VLV RQ
6WUXFWXUH�$FWLYLW\ 5HODWLRQVKLSV RI %LRORJLF $FWLYH &RPSRXQGV� /HRQDUGR -RXUQDO RI
6FLHQFHV ���� ��������

-RDQQH 5 6PLWK� :� 5� /� 3� :� 6� ������� ,QWURGXFWLRQ� 6RFLDO LQIOXHQFH LQ DFWLRQ� *URXS
3URFHVVHV 	 ,QWHUJURXS 5HODWLRQV� ������

.DQJ 1� .� 	 3DUN +� ������� ,QIOXHQFH RI JRYHUQPHQW 5	' VXSSRUW DQG LQWHU�ILUP
FROODERUDWLRQV RQ LQQRYDWLRQ LQ .RUHDQ ELRWHFKQRORJ\ 60(V� 7HFKQRYDWLRQ� ������

.DULP� 0� :�� +DTXH� $�� 8OI\� 0� $�� +RVVDLQ� 0� $�� 	 $QLV� 0� =� ������� )DFWRUV
,QIOXHQFLQJ WKH 8VH RI (�:DOOHW DV D 3D\PHQW 0HWKRG DPRQJ 0DOD\VLD <RXQJ $GXOWV�
-RXUQDO RI ,QWHUQDWLRQDO %XVLQHVV DQG 0DQDJHPHQW ����� �����

.DWWHOHU� +� ������� 'ULYHU DFFHSWDQFH RI PDQGDWRU\ LQWHOOLJHQW VSHHG DGDSWDWLRQ� (XURSHDQ
-RXUQDO RI 7UDQVSRUW DQG ,QIUDVWUXFWXUH 5HVHDUFK� ����� ��������

.RVVRZVNL� -� +� 7� ������� &RPSDULVRQ RI 9DOXHV RI 3HDUVRQ
V DQG 6SHDUPDQ
V &RUUHODWLRQ
&RHIILFLHQWV RQ WKH 6DPH VHWV RI 'DWD�

.UHMFLH� 5�9�� 	 0RUJDQ� '�:�� ������� 'HWHUPLQLQJ 6DPSOH 6L]H IRU 5HVHDUFK $FWLYLWLHV�
(GXFDWLRQDO DQG 3V\FKRORJLFDO 0HDVXUHPHQW�
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.ULVKQD .XPDU� '� &� 6� $� 9� ������� ,QWHQWLRQ WR XVH PRELOH ZDOOHW� ([WHQVLRQ RI 7$0
0RGHO� .XVWRQR� $� 6�� 1DQJJDOD� $� <� $�� 	 0$6
8'� ,� ������� 'HWHUPLQDQWV RI
WKH XVH RI H�ZDOOHW IRU WUDQVDFWLRQ SD\PHQW DPRQJ FROOHJH VWXGHQWV�

.\UN� +� ������� $ 7KHRU\ 2I &RQVXPSWLRQ� 5ROI $� -DQNH�

/DYUDNDV� 3� -� ������� 6HOI�$GPLQLVWHUHG 4XHVWLRQQDLUH� ,Q (QF\FORSHGLD RI 6XUYH\ 5HVHDUFK

0HWKRG�

/HH -� 0�� /HH %�� -RQJ -� 5� ������� 'HWHUPLQDQWV RI 0RELOH 3D\PHQW 8VDJH DQG WKH
0RGHUDWLQJ (IIHFW RI *HQGHU� ([WHQGLQJ WKH 87$87 0RGHO ZLWK 3ULYDF\ 5LVN�
,QWHUQDWLRQDO -RXUQDO RI (OHFWURQLF &RPPHUFH 6WXGLHV� ������ ������

/HH� -� :�� %HFNHU� .�� 	 3RWOXUL� 5� 0� ������� $QWHFHGHQWV RI FRUSRUDWH DGRSWLRQ RI VRFLDO
PHGLD DQG WKH UROH RI WKH WHFKQRORJ\ DFFHSWDQFH PRGHO LQ WKH SDWK� -RXUQDO RI $VLDQ
)LQDQFH� (FRQRPLFV DQG %XVLQHVV� ����� ������

/LQ� &� <�� 	 +R� <� +� ������� $Q (PSLULFDO 6WXG\ RQ WKH $GRSWLRQ RI 5),' 7HFKQRORJ\ IRU
/RJLVWLFV 6HUYLFH 3URYLGHUV LQ &KLQD� ,QWHUQDWLRQDO %XVLQHVV 5HVHDUFK� ����� ������

/LX� *� 6�� 	 7DL� 0� ������� $ 6WXG\ RI )DFWRUV $IIHFWLQJ WKH ,QWHQWLRQ WR 8VH 0RELOH
3D\PHQW 6HUYLFHV LQ 9LHWQDP� (FRQRPLFV :RUOG ����� ��������

/XEXD� (� :�� 6HPODPER� $�� 	 3UHWRULXV� 3� '� ������� )DFWRUV DIIHFWLQJ WKH XVH RI VRFLDO
PHGLD LQ WKH OHDUQLQJ SURFHVV� 6RXWK $IULFDQ -RXUQDO RI ,QIRUPDWLRQ
0DQDJHPHQW� ������ ����

/ZRJD� (� 7� /� 1� %� ������� 8VHU $FFHSWDQFH RI 0RELOH 3D\PHQW� 7KH (IIHFWV RI 8VHU
&HQWULF 6HFXULW\� 6\VWHP &KDUDFWHULVWLFV DQG *HQGHU� (OHFWURQLF -RXUQDO RI
,QIRUPDWLRQ 6\VWHPV LQ 'HYHORSLQJ &RXQWULHV� ������ �����

/\QQ� -� :� 6� -� ������� $FFHSWDQFH� $Q +LVWRULFDO DQG &RQFHSWXDO 5HYLHZ� ,PDJLQDWLRQ
&RJQLWLRQ DQG 3HUVRQDOLW\� ������ �����

0DJVDPHQ .� &�� 6KULQNKDOD� 8�� &ODLUH <� -�� -RKQ '� ������� %ULGJLQJ WKH 'LYLGH� 8VLQJ
87$87 WR SUHGLFW PXOWLJHQHUDWLRQDO WDEOHW DGRSWLRQ SUDFWLFHV� &RPSXWHUV LQ +XPDQ
%HKDYLRU�

0DUWLQV� &�� 2OLYHLUD� 7�� 	 3RSRYLþ� $� ������� 8QGHUVWDQGLQJ WKH ,QWHUQHW EDQNLQJ DGRSWLRQ�
$ XQLILHG WKHRU\ RI DFFHSWDQFH DQG XVH RI WHFKQRORJ\ DQG SHUFHLYHG ULVN DSSOLFDWLRQ�
,QWHUQDWLRQDO -RXUQDO RI ,QIRUPDWLRQ 0DQDJHPHQW� ������ �����

0DUYHOOR <DQJ� $�� 0RKLXGGLQ� 1RRUVKHOOD 	 5DLKDQL ������� &DVKOHVV 7UDQVDFWLRQV� $
6WXG\ RQ ,QWHQWLRQ DQG $GRSWLRQ RI H�:DOOHWV� 6XVWDLQDELOLW\� ������ ����

0DU\ +HOHQ )DJDQ� 6� 1� %� 5� :� ������� ([SORULQJ WKH ,QWHQWLRQ WR 8VH &RPSXWHUV� $Q
(PSLULFDO ,QYHVWLJDWLRQ RI WKH 5ROH RI ,QWULQVLF 0RWLYDWLRQ� ([WULQVLF 0RWLYDWLRQ� DQG
3HUFHLYHG (DVH RI 8VH� -RXUQDO RI &RPSXWHU ,QIRUPDWLRQ 6\VWHPV� ������

0DWKZLFN� &�� 0DOKRWUD� 1�� 	 5LJGRQ� (� ������� ([SHULHQWLDO YDOXH� FRQFHSWXDOL]DWLRQ�

PHDVXUHPHQW DQG DSSOLFDWLRQ LQ WKH FDWDORJ DQG ,QWHUQHW VKRSSLQJ HQYLURQPHQW�
-RXUQDO RI 5HWDLOLQJ� ������ ������
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0G :DVLXO .DULP� $� +�� 0RKDPPDG $ULMH 8OI\ 	 $ODPJLU +RVVDLQ� ������� )DFWRUV
,QIOXHQFLQJ WKH 8VH RI (�ZDOOHW DV D 3D\PHQW 0HWKRG DPRQJ 0DOD\VLDQ <RXQJ $GXOWV�
-RXUQDO RI ,QWHUQDWLRQDO %XVLQHVV DQG 0DQDJHPHQW� ����� �����

0LFKDHO '� :LOOLDPV� 1� 5� <� .� '� ������� 7KH XQLILHG WKHRU\ RI DFFHSWDQFH DQG XVH RI
WHFKQRORJ\ �87$87�� $ OLWHUDWXUH UHYLHZ� -RXUQDO RI (QWHUSULVH ,QIRUPDWLRQ
0DQDJHPHQW� ������ ��������

0LOR� ������� 7KH H�ZDOOHW XVDJH VWDWLVWLFV E\ &DURXVHOO 0DOD\VLD�

0RKDPDG -DLV� &� &� :�� 1XUXO 6\XKDGD =DLGL 	 .HOYLQ /HH <RQJ 0LQJ� ������� )DFWRU
$IIHFWLQJ $GRSWLRQ RI (�:DOOHW LQ 6DUDZDN� ,QWHUQDWLRQDO -RXUQDO RI $FDGHPLF
5HVHDUFK LQ $FFRXQWLQJ� )LQDQFH DQG 0DQDJHPHQW 6FLHQFHV� ������ ���±����

0RRUH� *� &�� 	 %HQEDVDW� ,� ������� 'HYHORSPHQW RI DQ ,QVWUXPHQW WR 0HDVXUH WKH
3HUFHSWLRQV RI $GRSWLQJ DQ ,QIRUPDWLRQ 7HFKQRORJ\ ,QQRYDWLRQ� ,QIRUPDWLRQ 6\VWHPV
5HVHDUFK� ����� ��������

1DJ� $� .�� 	 *LOLWZDOD� %� ������� (�:DOOHW�)DFWRUV $IIHFWLQJ ,WV ,QWHQWLRQ WR 8VH�
,QWHUQDWLRQDO -RXUQDO RI 5HFHQW 7HFKQRORJ\ DQG (QJLQHHULQJ ����� ����������

1DVLUXGGLQ� 1�� .KDLUL 	 1RUIDGLODK� ������� 7+( (92/87,21 2) 7+( 7(&+12/2*<
$&&(37$1&( 02'(/ �7$0��

1J� <� &� 0� %� $� ������� )DFWRUV ,QIOXHQFLQJ &RQVXPHUV
 3HUFHLYHG 8VHIXOQHVV RI 0:DOOHW
LQ .ODQJ 9DOOH\� 0DOD\VLD� 5HYLHZ RI ,QWHJUDWLYH %XVLQHVV DQG (FRQRPLFV 5HVHDUFK�
����� �����

1RRUGLQ� .� $� ������ $SULO ���� )LQWHFK� 0RELOH SD\PHQWV IRU PRUH VHFXUH WUDQVDFWLRQV�
5HWULHYHG IURP 7KH (GJH 0DUNHWV�

1RUXOKXGD� )DX]LDK 	 $]LDK ������� (�ZDOOHW� IDFWRUV LQIOXHQFLQJ XVHU DFFHSWDQFH WRZDUGV
FDVKOHVV VRFLHW\ LQ 0DOD\VLD DPRQJ SXEOLF XQLYHUVLWLHV� ,QGRQHVLDQ -RXUQDO RI
(OHFWULFDO (QJLQHHULQJ DQG &RPSXWHU 6FLHQFH� ������

3DUYHHQ� 1� 6� +� ������� 1RQ�3UREDELOLW\ DQG 3UREDELOLW\ 6DPSOLQJ� &RPPXQLFDWLRQV
5HVHDUFK�

3DXO -� /� ������� (QF\FORSHGLD RI 6XUYH\ 5HVHDUFK 0HWKRG �9RO� ��� 5ROI $� -DQNH�

3HWHU 0� )D\HUV� '� -� ������� &DXVDO YDULDEOHV� LQGLFDWRU YDULDEOHV DQG PHDVXUHPHQW VFDOHV�
DQ H[DPSOH IURP TXDOLW\ RI OLIH�

3KXRQJ� /�� 'RQJ 	 .KDQK� ������� ([DPLQLQJ &XVWRPHUV
 &RQWLQXDQFH ,QWHQWLRQV WRZDUGV
(�ZDOOHW 8VDJH� 7KH (PHUJHQFH RI 0RELOH 3D\PHQW $FFHSWDQFH LQ 9LHWQDP� 7KH
-RXUQDO RI $VLDQ )LQDQFH� (FRQRPLFV DQG %XVLQHVV� ����� ��������

3RRMD 7LZDUL� 9� *� $� 6� ������� $ VWXG\ RI &RQVXPHU DGRSWLRQ RI 'LJLWDO :DOOHW VSHFLDO
5HIHUHQFH WR 1&5�

3RXVWWFKL� .� ������� &RQGLWLRQV IRU DFFHSWDQFH DQG XVDJH RI PRELOH SD\PHQW SURFHGXUHV� 7KH
6HFRQG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0RELOH %XVLQHVV� 9LHQQD� ��������
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ���������B&RQGLWLRQVBIRUBDFFHSWDQFHBDQGB
XVDJHBRIBPRELOHBSD\PHQWBSURFHGXUHV
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5DKLP� 0� %� 5� $� ������� $NX 	 JHQHUDVL ;� < GDQ =� P\ 0HWUR�

5DQD $� 6DHHG $O�0DURRI� 0� $��(� ������� 6WXGHQWV $FFHSWDQFH RI *RRJOH &ODVVURRP� $Q
([SORUDWRU\ 6WXG\ XVLQJ 3/6�6(0 $SSURDFK� ,QWHUQDWLRQDO -RXUQDO RI (PHUJLQJ
7HFKQRORJLHV LQ /HDUQLQJ �L-(7�� ������ ��������

5DPDQDWKDQ� 5�� 5DPDQDWKDQ� 8�� 	 .R� /� :� /� ������� $GRSWLRQ RI 5),' WHFKQRORJLHV LQ
8. ORJLVWLFV� 0RGHUDWLQJ UROHV RI VL]H� EDUFRGH H[SHULHQFH DQG JRYHUQPHQW VXSSRUW�
([SHUW 6\VWHPV ZLWK $SSOLFDWLRQV� ������ ��������

5RELQ &RKHQ� &� $�� &KULVWLDQ &XPEDD� 0DUN )LW]JHUDOG� .LQVRQ +R� %RZHQ +XL� &HOLQH
/DWXOLSH� )OHWFKHU /X� 1DQF\ 0RXVVD� 'DYLG 3RROH\� $OH[ 4LDQ 	 6DKHHP 6LGGLTL
������� :KDW LV ,QLWLDWLYH" 8VHU 0RGHOLQJ DQG 8VHU�$GDSWHG ,QWHUDFWLRQ� �� ���±����

5RVDURVR� 5� &� ������� 8VLQJ 5HOLDELOLW\ 0HDVXUHV ,Q 7HVW�

6DDGRQ� 0� 6� ,� %�� 	 /RQJ� &� 6� ������� (�:DOOHW $FFHSWDQFH DPRQJ 8QGHUJUDGXDWHV LQ
0DOD\VLD�

6DIURQL ,VURVRVLDZDQ� 5� +� 3� G� '� ������� 8VHU 0RELOH 3D\PHQW %HKDYLRU 8VLQJ
7HFKQRORJ\ $FFHSWDQFH 0RGHO �7$0�� 6WXG\ RI� 'DQD� (�:DOOHW 8VHUV� -XUQDO
0LQGV 0DQDMHPHQ ,GH GDQ ,QVSULUDVL� ����� ����

6HGJZLFN� 3� ������� 3HDUVRQ
V FRUUHODWLRQ FRHIILFLHQW� %0-� ����� ����

6KDWVNLNK� $� ������� &RQVXPHU $FFHSWDQFH RI 0RELOH 3D\PHQWV LQ 5HVWDXUDQWV�

6ODGH� (�� :LOOLDPV� 0� '�� 'ZLYHGL� <�� 	 3LHUF\� 1� ������� ([SORULQJ FRQVXPHU DGRSWLRQ
RI SUR[LPLW\ PRELOH SD\PHQWV� -RXUQDO RI 6WUDWHJLF 0DUNHWLQJ� ������ ��������

6ORPDQ� .� 1� 5HVHDUFK 7UHQGV LQ 'HVFULSWLYH $QDO\VLV� 7KH %HKDYLRU $QDO\VW 7RGD\� ������

6RUDQD�'DQLHOD %ROERDFD� /� -� �Q�G��� 3HDUVRQ YHUVXV 6SHDUPDQ� .HQGDOO
V 7DX &RUUHODWLRQ
$QDO\VLV RQ 6WUXFWXUH�$FWLYLW\ 5HODWLRQVKLSV RI %LRORJLF $FWLYH &RPSRXQGV�

6XEDUDPDQLDP� .�� .RODQGDLVDP\� 5�� -DOLO� $�� 	 .RODQGDLVDP\� ,� ������� 7KH LPSDFW RI (�
:DOOHWV IRU FXUUHQW JHQHUDWLRQ� -� $GY� 5HV� '\Q� &RQWURO 6\VW� ��� ��������

6XVDQ 0� 3DQG\� 3� 	� ������ 0DUFK ��� &KRRVLQJ D 0RELOH :DOOHW� 7KH &RQVXPHU
3HUVSHFWLYH� 5HWULHYHG IURP %RVWRQ )HG�

6YHQ 9ODVVHQURRW� .� %�� 9LQFHQW 0DUFKDX 	 )UDQN :LWOR[� ������� 0HDVXULQJ DFFHSWDQFH
DQG DFFHSWDELOLW\ RI ,76�

7DQ� -� ������� (�:DOOHW %DVLFV� :KDW $OO 0DOD\VLDQV 6KRXOG .QRZ�

7DQGRQ� 8�� .LUDQ� 5�� 	 6DK� $� 1� ������� &XVWRPHU VDWLVIDFWLRQ DV PHGLDWRU EHWZHHQ
ZHEVLWH VHUYLFH TXDOLW\ DQG UHSXUFKDVH LQWHQWLRQ� $Q HPHUJLQJ HFRQRP\ FDVH� 6HUYLFH
6FLHQFH� ����� ��������

7D\� :� (� /� &� ������� (�ZDOOHW VSDFH OLNHO\ WR VHH FRQVROLGDWLRQ WKLV \HDU� 7KH (GJH
)LQDQFLDO 'DLO\�

7HDFKRXW� -� :� +� 0� ������� ([SORULQJ WKH &RQFHSW RI $FFHSWDELOLW\ DV D &ULWHULRQ IRU
(YDOXDWLQJ 3HUIRUPDQFH 0HDVXUHV� *URXS 	 2UJDQL]DWLRQ 0DQDJHPHQW� ������ ������
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7HEXV 50�� H�3HQMDQD� ������� P\ 0HWUR�

7HR 6� &�� 3� /� /� $� &� .� �����D�� )DFWRU DIIHFWLQJ DGRSWLRQ RI H�ZDOOHW DPRQJ \RXWKV LQ
0DOD\VLD� -RXUQDO RI ,QIRUPDWLRQ 6\VWHP DQG 7HFKQRORJ\ 0DQDJHPHQW� ������ ������

7HLMOLQJHQ� 5�� 	 +XQGOH\� 9� ������� 7KH LPSRUWDQFH RI SLORW VWXGLHV�

7UDXP� '� 5� ������� 9LHZV RQ 0L[HG�,QLWLDWLYH ,QWHUDFWLRQ�

7ULYHGL� -� ������� )DFWRUV 'HWHUPLQLQJ WKH $FFHSWDQFH RI (�:DOOHWV� ,QWHUQDWLRQDO -RXUQDO RI
$SSOLHG 0DUNHWLQJ DQG 0DQDJHPHQW ����� ������

8UYDVKL 7DQGRQ� 5� .� $� 1� 6� ������� $QDO\]LQJ FXVWRPHU VDWLVIDFWLRQ� XVHUV SHUVSHFWLYH
WRZDUGV RQOLQH VKRSSLQJ� 1DQNDL %XVLQHVV 5HYLHZ ,QWHUQDWLRQDO� �����

9HQNDWHVK� 9� ������� 'HWHUPLQDQWV RI 3HUFHLYHG (DVH RI 8VH� ,QWHJUDWLQJ &RQWURO� ,QWULQVLF
0RWLYDWLRQ DQG (PRWLRQ LQWR WKH 7HFKQRORJ\ $FFHSWDQFH 0RGHO� ,QIRUPDWLRQ 6\VWHPV
5HVHDUFK� ������ ���±����

9\� 7� 1� ������� )$&7256 ,1)/8(1&,1* &21680(56 ,17(17,21 72 $'237
02%,/( :$//(7 ,1 +2 &+, 0,1+ &,7<� %XVLQHVV (FRQRPLFV�

:RQJ &�� <� 	 0RKDPHG ,VPDLO ������� 8QGHUVWDQGLQJ WKH )DFWRUV ,QIOXHQFHV 8VHUV

&RQWLQXRXV ,QWHQWLRQ 7RZDUGV (�:DOOHW LQ 0DOD\VLD� ,GHQWLI\LQJ WKH *DS� 5HVHDUFK LQ
0DQDJHPHQW RI 7HFKQRORJ\ DQG %XVLQHVV� �����

:RRG� :� ������� $WWLWXGH &KDQJH� 3HUVXDVLRQ DQG 6RFLDO ,QIOXHQFH� $QQXDO 5HYLHZ RI
3V\FKRORJ\� ��� ��������

:X� &��*� DQG :X� 3��<� ������� �,QYHVWLJDWLQJ XVHU FRQWLQXDQFH LQWHQWLRQ WRZDUG OLEUDU\
VHOI�VHUYLFH WHFKQRORJ\� 7KH FDVH RI VHOI�LVVXH DQG UHWXUQ V\VWHPV LQ WKH SXEOLF
FRQWH[W�� /LEUDU\ +L 7HFK� 9RO� �� 1R� �� SS� ���� ����

<DQJ� 6�� /X� <�� *XSWD� 6�� &DR� <�� 	 =KDQJ� 5� ������� 0RELOH SD\PHQW VHUYLFHV DGRSWLRQ
DFURVV WLPH� $Q HPSLULFDO VWXG\ RI WKH HIIHFWV RI EHKDYLRUDO EHOLHIV� VRFLDO LQIOXHQFHV�
DQG SHUVRQDO WUDLWV� &RPSXWHUV LQ +XPDQ %HKDYLRU� ������ ��������  

<HRK� $� ������� H3HQMDQD� 5HPHPEHU WR FODLP \RXU 50�� H�ZDOOHW FUHGLW EHIRUH 6HSW ���
7KH 6WDU�

=DLOLQDZDWL� 3� 6� '� 0� ������� 'RLQJ $ 3LORW 6WXG\� :K\ ,V ,W (VVHQWLDO" 0DOD\VLDQ )DPLO\
3K\VLFLDQ� �������

=KRX� 7� ������� 7KH HIIHFW RI LQLWLDO WUXVW RQ XVHU DGRSWLRQ RI PRELOH SD\PHQW� 6DJH -RXUQDOV�
������

=KRX :�� =D\\DG 7�� /L %�� =KHQJ 6�� -LDQJ -� ������� :KDW LQIOXHQFH XVHUV¶ H�ILQDQFH
FRQWLQXDQFH LQWHQWLRQ" 7KH PRGHUDWLQJ UROH RI WUXVW� ,QGXVWULDO 0DQDJHPHQW 	 'DWD
6\VWHPV� �������
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$33(1',; $� 48(67,211$,5( '5$)7

(�:$//(7 $&&(37$1&( $6 0(',80 2) 3$<0(17 $021* 38%/,&

81,9(56,7< 678'(176 ,1 0$/$<6,$

$VVDODPXDODLNXP DQG JUHHWLQJV WR DOO UHVSRQGHQWV�

:H DUH ILQDO \HDU VWXGHQWV IURP 8QLYHUVLW\ 0DOD\VLD .HODQWDQ �80.�� )DFXOW\ RI

(QWUHSUHQHXUVKLS DQG %XVLQHVV� 7KLV VWXG\ LV FRQGXFWHG DV D UHTXLUHPHQW WR FRPSOHWH

RXU )LQDO <HDU 3URMHFW �)<3� SDSHU IRU %DFKHORU RI %XVLQHVV $GPLQLVWUDWLRQ �,VODPLF

%DQNLQJ DQG )LQDQFH� ZLWK +RQRXUV�

7KH SXUSRVH RI WKLV VWXG\ LV WR VWXG\ WKH OHYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI

SD\PHQW DPRQJ VWXGHQWV LQ 0DOD\VLD DQG WR VWXG\ WKH UHODWLRQVKLS RI FRQVXPSWLRQ

IDFWRUV XVLQJ H�ZDOOHW RQ WKH OHYHO RI DFFHSWDQFH RI H�ZDOOHW DV PHGLXP RI SD\PHQW

DPRQJ VWXGHQWV LQ 0DOD\VLD� 2XU UHVSRQGHQWV DUH VWXGHQWV ZKR DUH FXUUHQWO\ VWXG\LQJ

LQ 0DOD\VLD DQG XVLQJ DQ\ H�ZDOOHW RU GLJLWDO ZDOOHW�

<RXU SHUVRQDO LQIRUPDWLRQ DQG GDWD ZLOO QRW EH GLVFORVHG QRU XVHG IRU DQ\ RWKHU SXUSRVH

WKDQ DFDGHPLF SXUSRVHV RQO\� 7KLV VXUYH\ ZLOO WDNH RQO\ DERXW � WR � PLQXWHV RI \RXU
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WLPH� :H VLQFHUHO\ DSSUHFLDWH \RXU SDUWLFLSDWLRQ� 7KDQN \RX LQ DGYDQFH IRU \RXU

SDUWLFLSDWLRQ�

6LQFHUHO\�

1XUXO ,]]DK� 1XUXO ,]]DWL� 1XUXO 1DMZD 6KXKDGD 	 :DQ $OLI )DUGKDQ

.DPL DGDODK SHODMDU WDKXQ DNKLU GDUL 8QLYHUVLWL 0DOD\VLD .HODQWDQ �80.�� )DNXOWL

.HXVDKDZDQDQ GDQ 3HUQLDJDDQ� .DMLDQ LQL GLODNXNDQ VHEDJDL V\DUDW XQWXN

PHOHQJNDSNDQ NHUWDV 3URMHN 7DKXQ $NKLU �)<3� NDPL XQWXN 6DUMDQD 0XGD 3HQWDGELUDQ

3HUQLDJDDQ �3HUEDQNDQ GDQ .HZDQJDQ ,VODP� GHQJDQ .HSXMLDQ�

7XMXDQ NDMLDQ LQL DGDODK XQWXN PHQJNDML WDKDS SHQHULPDDQ H�ZDOOHW VHEDJDL NDHGDK

SHPED\DUDQ GL NDODQJDQ SHODMDU GL 0DOD\VLD GDQ PHQJNDML KXEXQJDQ IDNWRU SHQJJXQDDQ

PHQJJXQDNDQ H�ZDOOHW SDGD WDKDS SHQHULPDDQ H�ZDOOHW VHEDJDL PHGLXP SHPED\DUDQ GL

NDODQJDQ SHODMDU GL 0DOD\VLD� 5HVSRQGHQ NDPL DGDODK SHODMDU \DQJ VHGDQJ EHODMDU GL

0DOD\VLD GDQ PHQJJXQDNDQ H�GRPSHW DWDX GRPSHW GLJLWDO�

0DNOXPDW GDQ GDWD SHULEDGL DQGD WLGDN DNDQ GLGHGDKNDQ DWDX GLJXQDNDQ XQWXN WXMXDQ

ODLQ VHODLQ WXMXDQ DNDGHPLN VDKDMD� 7LQMDXDQ LQL DNDQ PHPDNDQ PDVD KDQ\D VHNLWDU �

KLQJJD � PLQLW PDVD DQGD� .DPL VDQJDW PHQJKDUJDL SHQ\HUWDDQ DQGD� 7HULPD NDVLK

XQWXN SHQ\HUWDDQ DQGD�

<DQJ EHQDU�

1XUXO ,]]DK� 1XUXO ,]]DWL� 1XUXO 1DMZD 6KXKDGD 	 :DQ $OLI )DUGKDQ

3OHDVH VHOHFW \RXU DQVZHU WR WKH DSSURSULDWH TXHVWLRQ EHORZ� �6LOD SLOLK MDZDSDQ DQGD

SDGD VRDODQ \DQJ VHVXDL GL EDZDK��
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6HFWLRQ $� 'HPRJUDSKLF 3URILOH

�� *HQGHU �-DQWLQD�

0DOH� /HODNL

)HPDOH� 3HUHPSXDQ

�� $JH

���

�����

�����

!��

�� 5DFH �%DQJVD�

0DOD\

&KLQHVH

,QGLDQ

2WKHU
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�� /HYHO RI HGXFDWLRQ �7DKDS SHQGLGLNDQ�  0DUN RQO\ RQH RYDO�

'LSORPD

%DFKHORU¶V 'HJUHH

0DVWHU¶V 'HJUHH

3K'

3URIHVVLRQDO &HUWLILFDWH �(J� $&&$ � &3$ � &)$ �

&,0$�

2WKHU�
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�� 8QLYHUVLW\ �8QLYHUVLWL�

8QLYHUVLWL 0DOD\D �80�

8QLYHUVLWL 6DLQV 0DOD\VLD �860�

8QLYHUVLWL .HEDQJVDDQ 0DOD\VLD �8.0�

8QLYHUVLWL 3XWUD 0DOD\VLD �830�

8QLYHUVLWL 7HNQRORJL 0DOD\VLD �870�

8QLYHUVLWL 7HNQRORJL 0$5$ �8L70�

8QLYHUVLWL ,VODP $QWDUDEDQJVD 0DOD\VLD �8,$0�

8QLYHUVLWL 8WDUD 0DOD\VLD �880�

8QLYHUVLWL 0DOD\VLD 6DUDZDN �81,0$6�

8QLYHUVLWL 0DOD\VLD 6DEDK �806�

8QLYHUVLWL 3HQGLGLNDQ 6XOWDQ ,GULV �836,�

8QLYHUVLWL 6DLQV ,VODP 0DOD\VLD �86,0�

8QLYHUVLWL 0DOD\VLD 7HUHQJJDQX �807�

8QLYHUVLWL 7XQ +XVVHLQ 2QQ 0DOD\VLD �87+0�

8QLYHUVLWL 7HNQLNDO 0DOD\VLD 0HODND �87H0�

8QLYHUVLWL 0DOD\VLD 3DKDQJ �803�

8QLYHUVLWL 0DOD\VLD 3HUOLV �8QL0$3�

6XOWDQ =DLQDO $ELGLQ �8QL6=$�

8QLYHUVLWL 0DOD\VLD .HODQWDQ �80.�

8QLYHUVLWL 3HUWDKDQDQ 1DVLRQDO 0DOD\VLD� �8310�

�� (�ZDOOHW XVDJH IUHTXHQF\ �.HNHUDSDQ SHQJJXQDDQ H�ZDOOHW�
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1HYHU �7LGDN SHUQDK�

6RPHWLPHV �.DGDQJ�NDGDQJ�

$OZD\V �6HQWLDVD�

+LQW� �� 6WURQJO\ 'LVDJUHH� �� 'LVDJUHH� �� /HDVW $JUHH� �� $JUHH� �� 6WURQJO\ $JUHH

�3HWXQMXN� �� 6DQJDW 7LGDN 6HWXMX� �� 7LGDN 6HWXMX� �� 6HWLGDNQ\D 6HWXMX� �� 6HWXMX���

6DQJDW 6HWXMX�

6HFWLRQ %� /HYHO RI DFFHSWDQFH H�ZDOOHW DV PHGLXP RI SD\PHQW DPRQJ VWXGHQWV LQ

0DOD\VLD� �%DKDJLDQ %� 7DKDS SHQHULPDDQ H�GRPSHW VHEDJDL NDHGDK SHPED\DUDQ GL

NDODQJDQ SHODMDU GL 0DOD\VLD��

�� , LQWHQG WR XVH H�ZDOOHW ZKHQ WKH PHUFKDQWV KDYH D KLJK SHUFHQWDJH RI DFFHSWDQFH�

�6D\D EHUKDVUDW XQWXN PHQJJXQDNDQ H�ZDOOHW DSDELOD SHQLDJD PHPSXQ\DL SHUDWXVDQ

SHQHULPDDQ \DQJ WLQJJL��

� � � � �

^ƚƌŽŶŐůǇ �ŝƐĂŐƌĞĞ ^ƚƌŽŶŐůǇ �ŐƌĞĞ

�� , LQWHQG WR XVH H�ZDOOHW LI WKH DSSOLFDWLRQ RSHUDWHV ZLWKRXW LVVXHV� �6D\D EHUKDVUDW

PHQJJXQDNDQ H�ZDOOHW MLND DSOLNDVL EHURSHUDVL WDQSD PDVDODK��

� � � � �
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^ƚƌŽŶŐůǇ �ŝƐĂŐƌĞĞ ^ƚƌŽŶŐůǇ �ŐƌĞĞ

�� , SUHIHU WR XVH DQ\ H�ZDOOHW DSSOLFDWLRQ UDWKHU WKDQ FDVK SD\PHQW� �6D\D OHELK VXND

PHQJJXQDNDQ VHEDUDQJ DSOLNDVL H�GRPSHW GDULSDGD SHPED\DUDQ WXQDL��

� � � � �

^ƚƌŽŶŐůǇ �ŝƐĂŐƌĞĞ ^ƚƌŽŶŐůǇ �ŐƌĞĞ

�� , LQWHQG WR XWLOL]H DQ H�ZDOOHW PRUH IUHTXHQWO\ LQ WKH IXWXUH� �6D\D EHUKDVUDW XQWXN

PHQJJXQDNDQ H�ZDOOHW OHELK NHUDS SDGD PDVD DNDQ GDWDQJ��

� � � �

�

6HFWLRQ &� (�ZDOOHW FRQVXPSWLRQ IDFWRUV �)DNWRU SHQJJXQDDQ H�GRPSHW�

$���3HUFHLYHG HDVH RI XVH �'LUDVDL NHPXGDKDQ SHQJJXQDDQ�

�� 7KH XVH RI H�ZDOOHW SD\PHQW PHWKRG LV FOHDU DQG XQGHUVWDQGDEOH� �3HQJJXQDDQ NDHGDK

SHPED\DUDQ H�ZDOOHW DGDODK MHODV GDQ GLIDKDPL��

� � � � �

^ƚƌŽŶŐůǇ �ŝƐĂŐƌĞĞ ^ƚƌŽŶŐůǇ �ŐƌĞĞ
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